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foreword | 


In the United States, scientists and engineers play major roles in efforts critical to 
promoting technological innovation and economic growth as well as improving indus- 
trial productivity, international competitiveness, and national security. Yet, these 
professionals constitute only a small fraction (3.4 percent) of the Nation's work force. 
This report, the third in a biennial series, provides a comprehensive overview of the 
status of U.S. scientific and technological efforts as they relate to the employment and 
other characteristics of science and engineering personnel, and provides a perspective 
or framework for analyzing issues relating to these personnel. 

This publication is a useful complement to the National Patterns of Science and 
Technology Resources series and the National Science Board's periodic Science Indicators 
series, both developed by the Division of Science Resources Studies. Comments and 
suggestions are invited so that future volumes will continue to reflect the information 
needs of policymakers and others concerned with U.S. efforts in science and 
technology. 


Charles E. Falk 
Director, Division of Science 
Resources Studies 
Directorate for Scientific, 
Technological, and 
International Affairs 


December 1984 
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e Concepts and definitions underlying much of the data in this report, as well as 
the major data sources, are presented in appendix A. 


¢ Many of the statistics presented are subject to both sampling and nonsampling 
error. Readers are urged to review the statistical limitations of the data pre- 
sented in appendix A. 


¢ The information on U.S. scientists and engineers is primarily based on data 
from the National Science Foundation’s Postcensal and Experienced Sample 
Surveys for the seventies and eighties. Each decade NSF uses the Decennial 
Census to develop a baseline of data on scientists and engineers for these 
surveys. Since there are differences in the data concepts and definitions used in 
each Decennial Census, the data presented in this report for years 1976-83 are 
not entirely comparable with estimates from the previous decade. Detailed 
technical notes are presented in appendix A. 
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highlights 


employment trends and labor 
market conditions 


e Employment of scientists and engineers increased by 
about 50 percent, or 5.9 percent a year, between 1976' and 
1983. Their employment grew nearly twice as fast as that of 
all professional workers and about three times as fast as 
that of the total U.S. work force. As a result of this growth 
differential, scientists and engineers constituted 3.4 per- 
cent of the U.S. work force in 1983, compared to 2.7 
percent in 1976. Technological change, growth in research 
and development (R&D) expenditures, and efforts to in- 
crease U.S. industrial competitiveness were among the 
factors that contributed to the relatively rapid growth in 
science and engineering (S/E) employment. 


e In 1983, about 3 million of the 3.5 million employed U.S. 
scientists and engineers worked in jobs directly related to 
S/E activities. Most of those who worked in non-S/E jobs 
did so by choice. Only about one-tenth of the scientists 
and engineers in non-S/E jobs reported that they were so 
employed “involuntarily,” i.e., jobs in science and engi- 
neering were not available. 


¢ Between 1976 and 1983, the fastest growing employment 
field was computer specialists, which increased by 193 
percent. Employment growth was also strong for mathe- 
matical, environmental, and life scientists, up 78 percent, 
74 percent, and 73 percent, respectively. The engineering 
field with the greatest growth in employment was elec- 
trical/electronics engineering, up 66 percent. Social scien- 
tists had the smallest growth in employment, 11 percent. 


' Although selected data on scientists and engineers are available from the early fifties, 
comparable data on demographic and other characteristics are available from 1976 to 1983 
for the overall population of scientists and engineers and from 1973 to 1983 for those with 
doctorates. 
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Other fields with relatively low employment growth were 
physical scientists, up 25 percent, psychologists, up 28 
percent, and mechanical engineers, up 35 percent. 


Between 1973 and 1983, empioyment of doctoral scientists 
and engineers rose at an annual rate of 5.3 percent, reach- 
ing 370,000. While the vast majority of S/E doctorates work 
in their own or related fields, the proportion working 
outside S/E fields has increased from 6 percent to 11 per- 
cent between 1973 and 1983. Almost all of those holding 
non-S/E jobs did so by choice. 


Labor market indicators suggested a relative supply/de- 
mand balance in most S/E fieids in 1983, reflecting linger- 
ing effects from the downturn in economic performance of 
the early eighties. Industrial recruiting plans for the 
1983-84 period point to renewed high levels of employ- 
ment growth in several fields, which may lead to potential 
supply constraints. These fields include computer engi- 
neering, electrical/electronics engineering, and computer 
scientists. 


Unemployment rates for scientists and engineers lie well 
below those for the general work force. In 1983, the unem- 
ployment rate for scientists and engineers was 2.2 percent, 
down from 3.4 percent in 1976. ‘i. comparison, the 1983 
unemployment rate for the general work force was 9.6 
percent. The S/E employment rate—the proportion of em- 
ployed scientists and engineers who hold S/E jobs—was 88 
percent in 1983, down from 9i percent in 1976. 


Unemployment and S/E employment rates varied substan- 
tially among fields. Engineers had a lower unemployment 
rate in 1983 than scientists, 1.9 percent compared to 2.6 
percent. The S/E employment rate for engineers was above 
that for scientists, 93 percent versus 82 percent. The varia- 
tions in rates for recent S/E graduates were similar to those 
for experienced workers. 


A partial indicator of S/E underutilization can be derived 
by combining measures of unemployment with available 
measures of underemployment; i.e., those working part- 
time when a full-time job is preferred and these working 
involuntarily in a non-S/E job. In 1983, this underutiliza- 
tion indicator for engineers was less than one-half that for 
scientists, 2.5 percent versus 6.1 percent. The highest 
relative underutilization rates for scientists were for psy- 
chologists and social scientists, approximately 10 percent 
each; the lowest were for computer specialists and phys- 
ical scientists, between 3 percent and 4 percent, 


respectively. 


science and technology 
activities 


The basic character of the science and technology enter- 
prise is reflected by the work activities of S/E personnel. In 
1983, major work activities of S/E personnel included re- 
search and development, representing 31 percent; general 
management, 17 percent; production, 13 percent; R&D 
management, 8 percent; and teaching, 7 percent. Between 
1976 and 1983, S/E employment growth in production 
outpaced most other activities, increasing by 75 percent; 
S/E employment growth in R&D activities increased by 63 
percent. 


Work activities vary widely by S/E field. In 1983, engineers 
were more likely than scientists to be engaged in develop- 
ment, 30 percent versus 9 percent, or production, 17 per- 
cent versus 7 percent. By contrast, higher proportions of 
scientists than engineers reported teaching as their pri- 
mary activity, 14 percent versus 2 percent, or the combina- 
tion of activities related to reporting, computing, and sta- 
tistical work, 17 percent versus 4 percent. 


sector of employment 


Between 1976 and 1983, the distribution of the S/E work 
force shifted toward business and industry. In 1983, 67 
percent of the scientists and engineers worked in this 
sector, compared to 62 percent in 1976. About four-fifths of 
all engineers and one-half of all scientists were employed 
in business and industry in 1983. Since 1976, employment 
of scientists and engineers in this sector increased more 
rapidly than in all other sectors combined, 60 percent 
compared to 30 percerit. 


Educational institutions employed 12 percent of scientists 
and engineers in 1983. These institutions, primarily uni- 
versities and colleges, employed about 24 percent of all 
scientists and 3 percent of all engineers in the United 
States. Although the number of scientists and engineers 
employed in the academic sector increased by 45 percent 
since 1976, this growth was less than in business and 
industry. This pattern of slower growth in the academic 
sector is expected to continue because of the projected 
decline in the traditional college-age population. 


« Educational institutions remained the major employers of 


S/E doctorates in 1983, accounting for 53 percent of their 
work force, although this was down from 59 percent in 
1973. The proportion employed in business and industry 
has been increasing, however, rising from 24 percent in 
1973 to 31 percent in 1983. 


women and minorities 


e« Women scientists and engineers made significant employ- 


ment gains during the 1976-83 period. Their employment 
rose nearly three times faster than that of men, 120 percent 
compared to 42 percent. In 1983, women accounted for 13 
percent of all employed scientists and engineers, com- 
pared to 9 percent in 1976. Nonetheless, women continue 
to be underrepresented in science and engineering. In 
1983, women constituted about 44 percent of all employed 
persons and 48 percent of all persons in professional oc- 
cupations. The representation of women among S/E fields 
ranged from 41 percent in psychology to 3 percent in 
engineering. 

Blacks continued to be underrepresented in science and 
engineering although they made significant gains in em- 
ployment between 1976 and 1983. Over this period, their 
employment grew at a rate more than twice that of white 
scientists and engineers, 117 percent compared to 49 per- 
cent. In 1983, the approximately 82,000 blacks represented 
2.4 percent of S/E employment. In contrast, they ac- 
counted for 9 percent of total U.S. employment and 6 
percent of all professionals in the work force. 


Hispanics were underrepresented in science and engi- 
neering. In 1983, about 74,000, or 2 percent of all scientists 
and engineers were Hispanic, compared to 5 percent of all 
employed persons and 2.5 percent of all employed 
professionals. 


dynamics of the s/e labor market 


e The annual number of S/E baccalaureates awarded in the 


United States has been essentially level over the last de- 
cade; in 1982,’ these degrees numbered 302,000. There 
have been substantial shifts in the field distribution of S/E 
bachelor’s degrees since 1972. The number of engineering 
and computer science degrees increased dramatically, 73 
percent and 1,200 percent,’ respectively. The large in- 
crease in computer science degrees reflects both the rapid 
increase in occupational demand and the widespread in- 
troduction of formal degree programs in this field. Degree 


? The National Center for Education Statistics has not yet released information on the 
numbers of bachelor’s and master's degrees awarded in 1983 

* This growth rate was computed on a small base. The number of degrees increased 
from 1,500 to 20,000 between 1972 and 1982. 
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production in mathematics and social sciences declined, 58 
percent and 16 percent, respectively. 


About 57,000 S/E master’s degrees were awarded in 1982, 
up from about 54,000 in 1972. Following several years of 
decline, the number of S/E doctorates awarded has been 
slowly increasing, but the 1983 figure of approximately 
18,000 was still less than the 1973 peak of 19,000. 


About four-fifths of the 1980 S/E baccalaureate recipients 
were in the labor force in 1982. Most of the others were 
enrolled in full-time graduate studies. Among those who 
were employed, there was wide variation by field in the 
proportions who found jobs in science and engineering, 
ranging from 26 percent in psychology to 91 percent in 


«BEST COPY AVAILAB 


computer science. The 1982 S/E graduates who were em- 
ployed in S/E jobs earned substantially higher salaries than 
those employed in non-S/E jobs, $24,000 compared to 
$14,400. 


The movement of scientists and engineers into and out of 
S/E occupations is a significant source of change in the S/E 
labor supply. Roughly 20 percent of those employed in S/E 
jobs in 1972 had changed occupations by 1978. In general, 
these occupational movements went from fields in which 
employment demand was weak to those in which it was 
strong, such as the flow to engineering and computer 
specialties from mathematics. Doctoral scientists and engi- 
neers tended to change fields less than other scientists and 
engineers. 


chapter I. 


utilization patterns of 


scientists and engineers 


current employment 
and trends 


The U.S. economy is becoming in- 
creasingly based on scientific and tech- 
nological activities. One indicator is that 
the employment of scientists and engi- 
neers increased about three times as 
rapidly as total U.S. employment over 
the 1976-83 period (49 percent versus 14 
percent), and almost twice as rapidly as 
total professional employment (24 per- 
cent).’ As a result of this differential 
growth, the proportion of the U.S. work 
force who were scientists or engineers 
increased from 2.6 percent in 1976 to 3.4 
percent in 1983." 

The more rapid increase in employ- 
ment of scientists and engineers results, 
in part, from two major factors: the 
relative concentration of scientists and 
engineers in those industries (generally 
“high technology”) where overall em- 
ployment is increasing rapidly, and a 
change in the occupational mix of indi- 
vidual employers. This changing oc- 
cupational mix, which has led to a great- 
er concentration of science and engineer- 


* Department of Labor, Bureau of Labor Statistics, Fm 
ployment and Larnings, Vol. 31, No. 1, January 1984, pp. 14 
156, and 176 

Based on the employed civilian labor force. See De 
partment of Labor, Employment and Earnings, op. cit. p. 156 


ing (S/E) personnel in the U.S. work 
force, relates directly tc efforts to im- 
prove productivity and increase the 
competitiveness of U.S. industry; to 
growth in research and development 
(R&D) expenditures; and to the in- 
creased pace of technological change. 

Growth in S/E employment varied be- 
tween scientists and engineers and 
among fields (chart 1). Over the 1976-83 
period, employment of scientists in- 
creased more rapidly than that of engi- 
neers (59 percent versus 41 percent). 
There is some indication that the slower 
rate of engineering employment growth 
may have resulted, in part, from supply 
constraints, particularly shortages of ex- 
perienced personnel. Computer spe- 
cialists, the fastest growing group, ac- 
counted for about two-fitths of the total 
employment increase among scientists. 
Among engineers, above average 
growth was recorded by electrical/elec- 
tronic and chemical engineers. 

In 1983, about 88 percent of the almost 
3.5 million employed scientists and engi- 
neers held jobs in science or engineer- 
ing. Between 1976 and 1983, employ- 
ment in S/E jobs increased by 44 percent, 
somewhat slower thar the overall in- 
crease in the employi.ecnt of scientists 
and engineers (49 percent). For a variety 
of reasons, some scientists and engi- 
neers hold jobs outside of their own or 
related fields. The fact that some scien- 


tists and engineers are employed in non- 
S/E jobs does not necessarily mean that 
they are being underutilized from a so- 
cietal perspective. Their education and 
training may provide insights that can be 
quite valuable to tneir nontechnical ac- 
tivities. Most scientists and engineers 
who are working in non-S/E jobs do so 
for “voluntary” reasons such as promo- 
tions, better pay, or location preference. 
In 1983, only about 10 percent were in 
non-S/E jobs because they believed an 
S/E job was not available. (See chapter 
II.) 

Over the 1973-83 decade, the employ- 
ment of S/E doctorates increased by 68 
percent, reaching about 370,000 by 
1983.° The number of doctoral scientists 
and engineers employed in S/E activities 
increased by about 60 percent. A small, 
but increasing number work in jobs out- 
side of their own or related fields (11 
percent in 1983 compared to 6 percent in 
1973). Employment of S/E doctorates in 
non-S/E activities grew by 94 percent 
over the decade. Relatively few (8 per- 
cent) or those holding non-S/E jobs indi- 
cate that they were so employed because 
they believed S/E jobs were not available. 


* Trend data for scientists and engineers are generally 
reported from the earliest to the latest available points in 
time. Thus, the time frame for national estimate data is 
from 1976 to 1983 while tinat for doctoral scientists and 
engineers is from 1973 to 1983 
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Chart 1. Change in Baap ge of scientists and engineers 
Percent 
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; i Other | 626,600 | 
Mechanical 
Other 
l 1 __| | 1 1 aI | lj 


SOURCE Nationa! Science Foundation. appendix table B.1 


In 1983, scientists at the doctorate level 
continued to outnumber engineers by 
about five to one. Over the 1973-83 de-- 
cade, growth rates varied considerably 
by field among doctoral scientists and 
engineers (chart 2), with below average 


annual growth rates in the physical and 


mathematical sciences. For computer 


specialists, the fastest growing science 


field, employment grew at an annual rate 


of about 16 percent between 1/173 and 


1983. 
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Differences in growth rates altered the 
field distributions of S/E doctorates over 
the 1973-83 decade. Most notably, the 
proportions in the social sciences, psy- 
chology, and computer specialties in- 
creased, while the proportion in the 
physical sciences declined (chart 3). 
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character of science 
and technology 
activities 


The work activities of scientists and 
engineers—as measured by the number, 
proportion, and distribution of those en- 
gaged in research and development 
(R&D), teaching, and other activities— 
are a direct indicator of the character of 
U.S. science and technology. There is 
considerable variation, however, among 
employment sectors, including business 
ana industry, educational institutions, 
and Government. These sectoral em- 
ployment patterns indicate the substan- 
tial differences in the character of the 
science and technology enterprise, re- 
flecting the myriad decisions that drive 
U.S. science and technology. 


Between 1976 and 1983, the number of 
scientists and engineers primarily 
engaged in research and development 
increased by 63 percent. In 1983, 31 per- 
cent (1.1 million) of the Nation's scien- 
tists and engineers reported research 
and development as their principal ac- 
tivity and an additional 8 percent 
(288,000) were in R&D management 
(chart 4). Engineers were more likely 
than scientists to report these two ac- 
tivities (43 percent versus 34 percent). 
The situation was similar for scientists 
and engineers holding doctorates. In 
1983, 34 percent of the doctoral scientists 
and engineers were primarily working in 
research and development, and an addi- 
tional 9 percent cited R&D management 
as their principal activity. 

Teaching was the primary work ac- 
tivity of about 7 percent of all scientists 
and engineers in 1983. Growth in teach- 
ing activities (45 percent) was somewhat 
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slower than overall S/E employment (49 
percent) over the 1976-83 period. Scien- 
tists are much more likely than engi- 
neers to report teaching as the primary 
activity (13 percent versus 2 percent). 
This contrast is in part a result of dif- 
ferences in educational levels—a larger 
proportion of scientists (20 percent) than 
engineers (3 percent) hold doctoral de- 
grees which are typically prerequisites 
to holding academic teaching positions. 
At the doctoral level, 29 percent of the 
scientists and engineers reported teach- 
ing as their primary work activity in 
1983, down from 36 percent in 1973. 
The decline in the proportion of docto- 
rates reporting teaching as their primary 
activity is a dramatic example of the 
effects of both inter- and intra-sectoral 
shifts on work activities. The decline was 
the result of two factors: (1) a shift in job 
opportunities away from universities 
and toward industry and (2) the rapidly 
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SOURCE: National Science Foundation. appendix 
table B11 
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increasing number of doctorates in uni- 
versities who report basic and applied 
research, rather than teaching, as their 
major activity. 

Over the 1976-83 period, production 
and related activities, including quality 
control, was one of the tastest growing 
work activities of scientists and engi- 
neers—especially the latter. The nuniber 
primarily engaged in these activities rose 
almost 75 percent to over 440,000 in 1983. 
These include roughly 107,000 scientists 
and 336,000 engineers. 

Two-thirds of scientists and engineers 
(2.3 million) worked iri business and in- 
dustry in 1983 (chart 5), with engineers 


more likely than scientists '. ce ‘n this 
sector. Educational instit) | on: ked a 
distant second, empio. |: 3 12 percent 
(416,000). For doctoral s and en- 


gineers, however, educatii:ai institu- 
tions were the major employer, account- 
ing for 53 percent of these individuals in 
1983. 

Since the mids venties, the sectoral 
distribution of employed scientists and 
engineers at all degree levels has 
changed only slightly, with a small in- 
crease in the share in business and in- 
dustry and slight declines in the shares 
employed by educational institutions 
and the Federal Government. Sectoral 
changes have been more pronounced at 
the doctoral levels, with employment 
shifting frorn educational institutions to 
the industrial sector. 

Sectoral shifts were most apparent for 
recent 5/E graduates. In 1982, 65 percent 
of the 1980 and 1981 bachelor's-level 
graduates were employed in industry 
and 9 percent were employed by educa- 
tionai institutions. In 1976, about 55 per- 
cent of bachelor’s-degree graduates from 
the classes of 1974 and 1975 found em- 
ployment in business and industry, and 
12 percent, in educational institutions. 
Changes at ad vanced-degree levels were 
even more dramatic. In 1982, 57 percent 
of the 1980 and 1981 master’s-degree 
graduates were working in business and 
industry, and 17 percent in educational 
institutions. Comparable 1976 data for 
1974 and 1975 graduates showed 37 per- 
cent in business and industry and 24 
percent in educational institutions. The 
proportion of new doctoral scientists 
and engineers going into industry was 
lower than at other degree levels but has 
been increasing. In 1983, 28 percent of 
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Chart 5. Employment of 
scientists and engineers by 
type of employer: 1983 


Nonprofit organizations 


State and jocal | Other 


Government 
9% 


Educational 
institutions 
12% 


Business 
industry 


67% 


SOURCE: National Science Foundation appendix 
table 6-9 


the 1981 and 1982 graduates were em- 
ployed in this sector, compared to 22 per- 
cent of the 1977 and 1978 graduating 


classes. 


the industrial perspective 


Business and industry is the largest 
employer of both scientists and engi- 
neers. In 1983, 51 percent of all scientists 
(782,000) and 80 percent of all engineers 
(1,548,000) worked in this sector. Be- 
tween 1976 and 1983. employment of sci- 
entists and engineers in industry in- 
creased more rapidly than in other 
sectors (60 percent versus 49 percent). 
Because of the rapid growth of computer 
specialists over this period, the employ- 
ment of scientists grew more than one 
and one-half times as rapidly as engi- 
neers (82 percent versus 45 percent) 
(chart 6). Although educational institu- 
tions continued to be the major employ- 
er of doctoral scientists and engineers, 
new job opportunities in this sector grew 
slower than in industry. Employment of 
S/E doctorates in industry more than 
doubled between 1973 and 1983 (up 113 
percent), while employment in all sec- 
tors combined increased by about two- 
thirds (up 68 percent). 


Chart 6. Change in employment of scientists and engineers 


in business/industry: 1976-33 
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Business and industry’s importance as 
a source of employment for scientists 
and engineers varied considerably by 
S/E field (chart 7). Although this sector 
employed roughly one-half of all scien- 
tists in 1983, it provided jobs for about 80 
percent of all computer specialists, and 
60 percent of all physical scientists, but 
only about 44 percent of all social scien- 
tists. At the doctoral level, industry 
provided job opportunities for about 25 


percent of the scientists, with a field vari- 
ation similar to that for all scientists. In 
1983, industry employed 56 percent of 
the doctoral-level computer specialists, 
45 percent of the physical scientists, but 
only 11 percent of the social scientists. 
Business and industry employed 
nearly 80 percent of all engineers in 1983. 
The proportion ranged from 61 percent 
of all civil engineers to 90 percent of all 
chemical engineers. Growth of engineer- 
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ing employment in this sector between 
1976 and 1983 (51 percent) was paced by 
above-average increases for electrical en- 
gineers (up 70 percent) and civil engi- 
neers (up 86 percent). Over two-iifths of 
the growth in industrially employed en- 
gineers was accounted for by these two 
fields. Industry also was the largest em- 
ployer of doctoral engineers; in 1983, 56 
percent of the doctoral engineers work- 
ed in industry, up from 50 percent in the 
early seventies. 


1 GOPY AVAILABLE 


mA 
Vv 1 


: : 
BE ages 9 artes ae 


In the United States and in other ad- 
vanced industrial societies, there has 
been a relative shift of resources from 
primary production activities such as ag- 
riculture and manufacturing to services. 
This shift reflects movement to an infor- 
mation society, which involves, for ex- 
ample, changes in consumer demand, 
government policy, patterns of foreign 
trade, and technology. All of these sig- 
nificantly affect employment oppor- 


tunities for scientists and engineers.’ A 
large fraction of private industry's de- 
mands for S/E personnel, however, is 
still concentrated in the manufacturing 
sector. In 1983, manufacturing employed 
25 percent of all workers in private in- 
dustry, but provided jobs for almost 60 


National Science Foundation, Science Indicators, 1982 
(NSB 83-1)(Washington, D.C.: Supt. of Documents, U.S 
Government Printing Office, 1984), p. 89 
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percent of the engineers and 25 percent 
of the scientists.* 

S/E employment is widely dispersed 
across industries, with only electrical 
machinery and business services ac- 
counting for more than one-tenth of pri- 
vate industry’s S/E workers (table 1). The 
pattern of concentration of engineers by 
industry differed from that of scientists. 
For example, the business service indus- 
try employed 21 percent of the scientists 
in private industry, but only 6 percent of 
the engineers. Excluding the engineer- 
ing, architectural, and surveying indus- 
try services, engineers were generally 
concentrated in the durable goods man- 
ufacturing industries, i.e., nonelectrical/ 
electrical machinery and transportation 
equipment, while scientists were con- 
centrated in service and nondurable 
goods manufacturing. Computer spe- 
cialists were generally less concentrated 
than other occupations with significant 
numbers working in trade, finance, in- 
surance, and real estate. 

The concentration of scientists and en- 
gineers in a relatively small number of 
industries resuits from either the con- 
centration of industrial activities in these 
industries, as reflected by their total em- 
ployment, or the fact that their industrial 
technology requires a work force with a 
relatively large number of employees 
who have S/E skills. One way to measure 
the relative effect of these two determi- 
nants is a “concentration ratio” for each 
industry which relates an industry's 
share of S/E employment to its share of 
total employment across all occupations. 
Industries which are relatively tech- 
nologically intensive—that is, the indus- 
try’s technology requires a large number 
of employees with S/E skills relative to 
requirements in other occupations—in- 
clude the chemicals, electrical equip- 
ment, transportation equipment, instru- 
ments, and machinery industries (chart 
8). 

Besides employing scientists and engi- 
neers, business and industry employs 
over 1 million S/F technicians, including 
drafters and computer programmers. 
The amount of technician support 
provided by scientists and engineers can 
be measured by the “technical support 


* Based on preliminary 1983 manufacturing data 


Table 1. Concentration of scientists 
and engineers in private industry: 
1982' 
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‘Only industries with more than 5 percent science/engineering 
employment are listed 

SOURCES. National Science Foundation and Bureau of Labor 
Statistics 


ratio,” i.e., the ratio of technicians to sci- 
entists and engineers. Technicians are 
generally less skilled and are used di- 
rectly or indirectly to support scientists 
and engineers in every phase of their 
work. The technical support ratio for the 
private sector was 0.80 in 1983, meaning 
that for every 100 scientists and engi- 
neers, there were about 80 technicians. 
The ratio varied widely among indus- 
tries, ranging from 2.4 in printing and 


Chart 8. Concentration ratios* of scientists and engineers 
in selected manufacturing industries: 1982 
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publishing to 0.02 in mining (table 2). On Limited data suggest some “deskill- 


the average, manufacturing industries 
have lower technical support ratios than 
nonmanufacturing industries. The wide 
variation in technical support ratios 
among industries is the result of several 
factors including the technology of the 
industry; the substitutability of techni- 
cians with other occupations including 
scientists and engineers; and the relative 
costs of these personnel. 


ing,” of the work force, with technician 
employment increasing more rapidly 
than related engineering or science em- 
ployment.” For example, between 1979 
and 1982, employment of electrical/ 
electronics engineers declined in the 


* These data are only available tor 1979 to 1982 


Table 2. Ratio of technicians to 
scientists and engineers in private 
industry by selected industry: 1982 


Industry Ratio 
Total, allindustries ............ 0.81 
Manufacturing .................... 70 
Durable goods .................. 72 
Primary metals................ 72 
Fabricated metais ............. 99 
Nonelectrical machinery........ .92 
Electrical machinery ........... 72 
instruments .................. .90 
Lumber and wood products ..... 1.71 
Furniture..................... 1.03 
Stone, clay,andglass.......... 73 
Transportation equipment ...... .40 
Miscellaneous manufacturing ... | 1.18 
—————— 
Nondurable goods............... 61 
Chemica!s.................... 55 
Petroleum refining............. 41 
Food and kindred products...... 49 
a 1.22 
Textiles ..................00.. 1.22 
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FO | CERT eee eee 63 
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Business services ............... 89 
Transportation, communication, 
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SOURCES: National Science Foundation and Bureau of Labor 
Statistics 


communications industries, while em- 
ployment of electrical/electronics engi- 
neering technicians increased."’ Possible 
reasons suggested by industry represen- 
tatives and others for this potential 
“deskilling” include changing tech- 
nologies; decreasing rates of tech- 
nological diffusion; job reclassifications; 
and changes in the composition and 
characteristics of industrial employers. 
The work activities of scientists and 
engineers in industry (research and de- 
velopment, production, etc.) are a direct 
indicator of the character of U.S. science 


' National Science Foundation, Scientific and Technical 
Work Force in Trade and Regulated Industries Shows Mayor Shift 
int Occupational Composition: 1979-82 (NSF 84-323)(Wash- 
ington, D.C., May 1984) 
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and technology because industry ac- 
counts for a significant portion of the 
Nation’s science and technology effort. 
In addition, because innovation depends 
in part on research and development, 
the number and proportion of scientists 
and engineers in R&D activities may be a 
leading indicator of the Nation's overall 
innovative efforts. 

Over the 1976-83 period, there has 
been little change in the distribution of 
work activities of scientists and engi- 
neers in industry. The greatest propor- 
tion continues to be engaged primarily 
in performing research and develop- 
ment, especially development. Signifi- 
cant shares are also found working in 
management, including R&D manage- 
ment, and production/inspection, in- 
cluding quality control. 

The number of scientists and engi- 
neers working in production and related 
efforts increased greatly over the 1976-83 


period. In 1983, about 343,000 scientists 
and engineers were primarily engaged 
in such efforts, almost double the 
number in 1976. Engineers, the major 
contributors to this growth, accounted 
for almost 80 percent of the increase. 
Employment growth in these activities 
reflects technological change, as well as 
the added emphasis industry is placing 
on improving productivity, quality con- 
trol, and the international competi- 
tiveness of U.S. firms. 

Primary work activities of industrially 
employed scientists and engineers dif- 
fered significantly (chart 9). While about 
one-half the engineers worked in de- 
velopment or production, large numbers 
of scientists were in a combination of 
activities involving report writing, statis- 
tical work, or computing activities. 

Regardless of field, about one-third of 
industrially employed scientists and en- 
gineers were in R&D activities, with 


Chart 9. Distribution of work activities — 
of scientists and engineers in : 1983 
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SOURCE: Nationa! Science Foundation; appendix table 8-13 and unpublished data 


about four-fifths being in development 
and most of the remainder in applied 
rather than basic research. Development 
is the domain of engineers. They out- 
numbered industrially employed scien- 
tists in this activity by almost five to one 
(524,000 versus 107,000). Research, on 
the other hand, is the domain of scien- 
tists. In 1983, more than one and one- 
half times as many industrially em- 
ployed scientists (85,000) as engineers 
(48,000) were in research. 

The largest share of industrially em- 
ployed doctoral scientists and engineers 
were engaged in R&D activities. The 
proportion performing research and de- 
velopment in 1983 (41 percent) was lower 
than in 1973 (45 percent). Doctoral scien- 
tists are highly concentrated in research 
while engineers are found most often in 
development. Other frequentlty re- 
ported primary responsibilities of S/E 
doctorates were R&D management (18 
percent) and sales and professional serv- 
ices (14 percent). 


the academic perspective 


The academic sector is the second 
largest employer of S/E personnel. In 
1983, educational institutions, primarily 
universities and colleges, employed 
about 24 percent of all scientists and 3 
percent of all engineers in the United 
States. These institutions employed over 
one-half (53 percent) of ail S/E doctorates 
in 1983. Since 1976, the number of scien- 
tists and engineers employed in educa- 
tional institutions increased by almost 45 
percent, but that growth was less than in 
the industrial sector (60 percent). This 
same pattern also was evident among 
doctoral scientists and engineers. Be- 
tween 1973 and 1983, employment of 
doctoral scientists and engineers in aca- 
demic institutions increased by 52 per- 
cent, less than half the growth rate in the 
industrial sector (113 percent). This 
slower-than-average growth in educa- 
tional institutions is expected to con- 
tinue since the number of individuals in 
the traditional college-age groups is 
projected to decline through th: 
eighties. '' 


'' National Center for Education Statistics, Projects 
Education Statistics to 1990-91, Vol. 1 (Washington, D.C 
Department of Education, March 1982) 
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The importance of educational institu- 
tions in providing S/E employment op- 
portunities varies significantly by field 
(chart 10). Educational institutions had 
high concentrations of mathematical sci- 
entists (46 percent), psychologists (38 
percent), and life and social scientists (32 
percent and 27 percent, respectively). In 
1983, these institutions employed only a 
small fraction of the Nation’s computer 
specialists (6 percent) and engineers (3 
percent). 

Educational institutions were a par- 
ticularly important source of jobs for 
doctoral scientists and engineers, em- 
ploying about one-third of the engi- 
neers, and almost three-fifths of the sci- 
entists, with some variation by field. For 
example, over 70 percent of all doctoral 
social scientists were employed in these 
institutions, but only 36 percent of the 
chemists. 


In academe, employment growth at 
the doctoral level varied considerably be- 
tween scientists and engineers and 
across fields over the 1973-83 decade 
(chart 11). There were above-average 
growth rates for computer specialists 
and social scientists, while rates for 
physical and mathematical scientists 
were below average. Variability in em- 
ployment growth across fields reflects a 
variety of factors including R&D funding 
patterns, academic course load require- 
ments, S/E doctorate production rates, 
shortages of tenure-track faculty open- 
ings in some fields, and the impact of 
industrial recruiting competition in 
fields such as engineering. 

Over the past few years, most engi- 
neering colleges have reported difficulty 
in staffing full-time faculty positions. 
The slow growth in new engineering 
doctorate production, coupled with the 
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increased demand for these graduates 
by industry, have contributed to faculty 
vacancies. About one-tenth of the full- 
time engineering faculty positions were 
vacant at the beginning of the 1980-81 
academic year, although by the fall of 
1983, the number of vacancies had de- 
clined to about 8.5 percent.'~ Strong de- 
mand for engineering personnel in aca- 
demia has resulted, in part, from a 155- 
percent growth in academic R&D 
expenditures (in current dollars) in engi- 


'? National Science Foundation, “Engineering Colleges 
Report 10% of Faculty Positions Vacant in Fall 1980,” Science 
Resources Studies Highlights (NSF 81-322) (Washington, 
D.C., November 2, 1981), p. 1, John Geils, “The Faculty 
Shortage: A Review of the 1981 AAES/ASEE Survey,” Eng: 
neering Education, Vol. 73, November 1982, pp. 147-154; 
and AAES/ASEE, Engineering Education, October 1984 
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neering between 1976 and 1983,'* one of 
the more rapid increases among major 
S/E fields. Also, instructional needs in 
engineering have increased dramatically 
in recent years as a result of the 58-per- 
cent growth in full-time undergraduate 
enrollment in this field between 1976 
and 1983." 

The work activities of doctoral scien- 
tists and engineers in educational in- 
stitutions have also shifted over time. 
The number primarily involved in teach- 
ing has increased at a slower rate than the 


‘* National Science Foundation, Academic Science/Engi 
neering R&D Funds: Fiscal Year 1982 (Detailed Statistical 
Tables) (NSF 84-308)(Washington, D.C., 1984),:table B-3 
Data for 1983 R&D expenditures in engineering are based 
on preliminary NSF data 

'* Engineering Manpower Commission, Engineering and 
Technology Enrollments, Fall 1983 (New York, N.Y.: Engi- 
neering Manpower Commission, 1984) 


number principally involved in research 
and development and management. 
Teaching was the primary work activity 
of a majority of the doctoral scientists 
and engineers in educational institu- 
tions, but the 1983 level, 53 percent, was 
less than the 1973 figure of 61 percent. 
The proportion of doctoral scientists and 
engineers whose primary work activity 
was teaching varied by field (chart 12). 
Over the 1973-83 period, fields where 
the proportions reporting teaching de- 
clined least included mathematics, social 
sciences, and psychology. 

The number of doctoral scientists and 
engineers in educational institutions 
who cite research and development as 
their major activity has increased more 
rapidly than the total number of S/E doc- 
torates in this sector. As a result of this 
more rapid growth, the proportion pri- 
marily working in R&D activities in- 
creased from 24 percent in 1973 to 28 
percent in 1983. Over this period, the 
proportion of S/E doctorates working in 
various R&D activities remained rela- 
tively constant with nearly 73 percent 
engaged in basic research, 25 percent in 
applied research, and 2 percent in de- 
velopment. Fields showing above-aver- 
age increases in research and develop- 
ment included computer specialists and 
engineers. 

Management and administration was 
another major activity of academically 
employed S/E doctorates. In 1983, about 
11 percent (21,000) were primarily en- 
gaged in this activity, roughly the same 
proportion as in 1973. 


federal government 


In 1983, about 9 percent of all scientists 
and engineers were employed by the 
Federal Government, making this sector 
the third largest employer of these per- 
sonnel. About 45 percent of Federal S/E 
employment was in engineering occupa- 
tions, primarily electrical and civil. Life 
science was the largest science occupa- 
tion, accounting for 37 percent of all sci- 
entists in the Federal Government. 

S/E employment in this sector in- 
creased by 40 percent over the 1976-83 
period, less than the growth recorded in 
business industry or educational institu- 
tions. The Federal Government's em- 
ployment of scientists increased signifi- 
cantly faster than that of engineers (51 
percent versus 28 percent). Over two- 


Chart 12. Proportion of doctoral scientists and engineers in educational 


institutions citing teaching and research and development as 
their primary work activity: 1973 and 1983 
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thirds of the increase in science employ 
ment was accounted tor by increases 


among life scientists (40 percent) and 
computer specialists (2° p it). The 
relatively slow growth yineering 
employment in the Government sector 
may reflect, among, other factors, diffi 


culties of the Federal Government to re- 
cruit and retain engineers because of 
noncompetitive salaries. In 1980, tor ex- 
ample, there was virtually no difference 
between Federal Government and in- 
dustry in starting salaries for baccalaure- 
ate engineers. By 1982, however, starting 
salaries for those in the Government had 
fallen to roughly 80 percent of those in 
industry." 


Engineering Manpower Commussion, Protesstonal In 
come of Engineers, 1980, pp. 21 and 67 and Professional Incom 


of Engineers, 1982, pp. 24 and 75 (New York, N Y° Engi 


neering Manpower Commission, annual sernes) 


women and 
minorities in science 
and engineering 


women in science and 
engineering 


Employment levels and trends. Women 
continue to be underrepresented in sci- 
ence and engineering. In 1983, women 
constituted almost 13 percent of all em- 
ployed scientists and engineers, com- 
pared to about 44 percent of all em- 
ployed persons and 48 percent of all 
those in professional occupations. '° This 


Department of Labor op cit). p 178 


underrepresentation persists despite 
significant employment gains over the 
1976-83 period, when employment of 
women scientists and engineers grew by 
120 percent as compared to a 42-percent 
increase for men. Employment increases 
for women in science and engineering 
far surpassed the employment growth 
for women in the general work force. 
Between 1976 and 1983, the number of 
women working in all occupations in- 
creased by 23 percent, compared with 
about 7 percent for men. Among those in 
professional occupations, the number of 
women increased by 30 percent, while 
employment of men was up 18 percent."” 
Educational attainment affects a 
number of employment-related varia- 
bles. Women scientists, on average, 
were not as likely as male scientists to 
hold doctorates. Among employed 
women scientists, about 15 percent held 
doctorates; for men, the comparable tig- 
ure was 23 percent. Differences by gen- 
der in the propensity to attain doctorates 
vary by field, with the largest differences 
found in mathematical and environmen- 
tal scientists. Among engineers, about 3 
percent of the men and 1 percent of the 
women held doctorates (chart 13). 
Employment of S/E doctorates has 
been increasing more rapidly among 
women than men. Between 1973 and 
1983, the number of employed women 
doctoral scientists and engineers grew 
rapidly, from 17,000 to about 49,000, a 
gain of 188 percent. Employment of men 
rose from 203,000 to about 320,000, an 
increase of 58 percent. With respect to 
recent changes, employment of women 
increased 19 percent between 1981 and 
1983, compared with only 6 percent for 
men. In 1983, the 49,000 employed 
women doctoral scientists and engineers 
represented about 13 percent of all S/E 
doctorates, up from 8 percent in 1973. 
Field. Women are more likely than 
men to be scientists rather than engi- 
neers; within the sciences, field con- 
centrations differed by gender. In 1983, 
women represented about 25 percent of 
all scientists, but only about 3 percent of 
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all engineers. The representation of 
women among science fields ranged 
from around 10 percent of all physical 
scientists to 41 percent of all psycholo- 
gists (chart 14). 

While employment of women showed 
increases in all major S/E fields, there 
was substantial variability. Below-aver- 
age growth was recorded in the physical 
and social sciences and psychology, 
while the largest relative increase was 
recorded by computer specialties. It is 
interesting to note that about one-third 
of the total increase in the employment 
of women scientists and engineers since 
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1976 was accounted for by computer 
specialists. 

Women doctorates are concentrated in 
the life and social sciences and psychol- 
ogy while male Ph.D/s are more likely to 
be in life or physical sciences and engi- 
neering. The fields with the greatest rela- 
tive growth of women doctorates were 
engineering, where employment of 
women increased from 140 in 1973 to 
1,100 in 1983, and computer specialties, 
where the increase was from 100 to 1,300 
over the same period. Despite rapid 
growth in these fields, only about 2 per- 
cent to 3 percent of the women holding 


doctorates were computer specialists or 
engineers in 1983. Over 80 percent of the 
increase in employment of women doc- 
toral scientists and engineers took place 
in three major fields: life sciences, psy- 
chology, and social sciences. Over the 
1973-83 period, the field distribution of 
women with doctorates changed 
slightly: women were more likely to be 
social scientists or computer specialists, 
and less likely to be mathematical or 
physical scientists in 1983 than a decade 
earlier. 

The field distributions of employed 
female and male scientists and engineers 


All scientists and engineers 
Doctoral scientists and engineers 


_j 


differ (chart 15). An “index of dis- 
similarity,” which is a summary measure 
of overall differences between two dis- 
tributions may be used to quantify field 
variations between two groups. An in- 
dex value of zero would imply identical 
field distributions, while a value of 100 
would indicate “perfect” dissimilarity. 
Between male and female scientists and 
engineers, the 1983 index o/ nilarity 
was 50. This statistic mea: 0 per- 
cent of the women would have to change 
fields or occupations to have a distribu- 
tion identical to that of men. If engineers 
are eliminated from the analysis, the dif- 
ference narrows and the index falls from 
50 to 26. Overall, the dissimilarity index 
has remained relatively constant since 
1976. In 1978, the index for male and 
female scientists and engineers was 55. 
With engineers eliminated from the anal- 
ysis, the 1976 index dropped to 29. 


Differences between sexes in the field 
distribution for doctoral scientists were 
larger than the differences for scientists 
at all educational levels combined. The 
index of dissimilarity for doctoral scien- 
tists was 29 in 1983, compared with 26 for 
those at all degree levels. In 1979, the 
dissimilarity index was 30 foi doctoral 
scientists. 


racial minorities in science 
and engineering 


Employment levels and trends. Blacks, 
Asians, and native Americans differ in 
representation among scientists and en- 
gineers, in representation in the general 
population, and in employment charac- 
teristics. Thus, any discussion of minor- 
ities in science or engineering should 
distinguish among various racial (or eth- 
nic) groups. 


Blacks are underrepresented in sci- 
ence and engineering. While blacks con- 
stituted only 2.4 percent (83,000) of all 
employed scientists and engineers in 
1983, they accounted for 9 percent of 
total U.S. employment and over 6 per- 
cent of all employed professionals.'* The 
representation of native Americans 
among scientists and engineers is rough- 
ly equal to that in the total U.S. labor 
force. Native Americans represented 
about 0.4 percent (13,500) of all scientists 
and engineers and about 0.5 percent of 
the total U.S. labor force." Data for 
native Americans should be viewed with 


'* Tbid. 

'* Data for Native Americans and Asians are from De- 
partment of Commerce, Bureau of the Census, Detailed 
Occupation and Years of School Completed by Age for the Civilian 
Labor Force by Sex, Race, and Spanish Origin: 1980, Supple- 
mentary Report #PC 80-SI-8, 1980 Census of the Popula- 
tion, (Washington, D.C., 1983). 
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caution, however, since the estimates for 
both scientists and engineers and for the 
overall U.S. labor force are based on an 
individual's own classification with re- 
spect to his or her native American 
heritage; such perceptions may change 
over time. Asians, unlike other minority 
groups, are represented in higher pro- 
portions in S/E fields than in the overall 
U.S. labor force, 4.2 percent versus 1.6 
percent, respectively. in 1983, there were 
145,000 Asian scientists and engineers. 

Over the 1976-83 period, employment 
of black scientists and engineers in- 
creased more than twice as rapidly as the 
employment of whites (119 percent ver- 
sus 49 percent), while the employment 
ot Asians increased less rapidly (36 per- 
cent). Among blacks, significant gains 
were recorded by computer specialists 
whose number increased almost seven 
times to 12,000 and engineers, whose 
number more than doubled to about 
35,000. 

At the doctoral level, employment of 
blacks, Asians, and native Americans 
also increased more rapidly than that of 
whites. Between 1973 and 1983, employ- 
ment of black Ph. D’s more than doubled 
(2,000 to 4,900), and that of Asians tri- 
pled (to about 30,000). Among whites, 
doctorate employment increased 62 per- 
cent (from 202,200 to 328,500). More re- 
cently (1981-83), employment growth of 
both blacks and Asians doctorates—17 
percent and 9 percent, respectively— 
was greater than that of whites, 6 
percent. 

Despite rapid growth in employment, 
blacks in 1983 represented only about 1.3 
percent of all employed doctoral scien- 
tists and engineers, up slightly since 
1973 (0.9 percen'). The almost 30,000 em- 
ployed Asians in 1983 represented about 
8 percent of the total, up significantly 
from 5 percent in 1973. 


Field. Field distributions among racial 
groups vary between engineers and sci- 
entists and across fields of science. 
Across all races, over one-half of all em- 
ployed scientists and engineers in 1983 
were engineers, ranging from over 
three-fifths of the Asians to over two- 
fifths of the blacks (chart 16). 

There are wide field variations in the 
sciences across racial groups. Blacks are 
more likely than whites or Asians to be 
social scientists. About one-quarter of 
the black scientists were computer spe- 
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Engineers 
56% 


Engineers 
64% 


SOURCE: National Science Foundation; appendix 
table B-3 


cialists in 1983, as were roughly 22 per- 
cent of the whites and 30 percent of the 
Asians. The index of dissimilarity may 
be used to summarize general field dif- 
ferences among racial groups. The index 
between whites and blacks in 1983 was 
19; that is, about 19 percent of the blacks 
would have to change fields or occupa- 
tions to have a distribution identical to 
that of whites. The index of dissimilarity 
between whites and Asians was 11. 
The differences in field distributions 
across groups affects minority represen- 
tation in various fields (appendix table 
B-3). For example, while only 2.4 percent 
of all scientists and engineers were black 
in 1983, about 6 percent of all social sci- 


entists were black. Asians, again by way 
of example, represented over 4 percent 
of all scientists and engineers, but only 
about 1 percent of all psychologists. 
Among doctoral scientists and engi- 
neers, the various racial groups are alse 
distributed differently between engi- 
neers and scientists and across fields of 
science (chart 17). A larger proportion of 


Physical 
scientists 


Engineers 
15% 


Social 
scientists 
16% 


Life scientists 


Physical 
scientists 
14% 


Social 
scientists 
30% 


Life 
scientists 
23% 


Psychologists 


20% Environmental 
scientists (1%) 
Asian 
Mathematical 


Physical 
scientists 
19% 


Engineers 
35% 


Life scientists 
23% 


scientists Psychologists (2%) 


SOURCE: Nationa! Science Foundation, appendix 
table B-6 


blacks than of whites and Asians were 
social scientists and psychologists in 
1983, while a large share of Asians were 
engineers and physical scientists. The 
index of dissimilarity between black and 
white doctoral scientists and engineers 
in 1983 was 22; between Asians and 
whites, it was 24. The index has re- 
mained relatively unchanged since 1979 
when the dissimilarity index was 20 be- 
tween black and white doctoral scientists 
and engineers and 26 between Asians 
and whites. 

Field distributions at the doctoral level 
have changed over time with some varia- 
tion by race. The proportion of whites in 
the social sciences and psychology in- 
creased between 1973 and 1983 from 25 
percent to 30 percent. Over the same 
period, the proportion of blacks in- 
creased from 32 percent to 50 percent. 
Among Asians, the field distributions 
showed relatively less change between 
1973 and 1983 than for other races. The 
proportion who were engineers in- 
creased, while reductions were noted in 
most other fields, especially life and 
physical sciences. 


hispanics in science and 
engineering 


Hispanics are a diverse ethnic group 
and it is desirable to distinguish between 
Mexican Americans, Puerto Ricans, and 
other Hispanics, since their so- 
cioeconomic backgrounds and reasons 
for underrepresentation may differ. Be- 
cause of data limitations, however, the 
discussion on Hispanics in this report 
treats them as an aggregate. 

In the early eighties, over 25 percent of 
the Hispanic scientists and engineers 
were Mexican American and about 19 
percent were Puerto Rican. Over one- 
half (53 percent) were “other Hispanics,” 
a category that includes individuals 
whose origins are in Spain or the Span- 
ish-speaking countries of Central and 
South America. Also included in this cat- 
egory are those who identified them- 
selves as Spanish, Spanish-American, 
Hispano, Latino, etc. The remainder did 
not report the origin of their Hispanic 
heritage.” 


* Estimates are based on the 1982 Postcensal Survey of 
Scientists and Engineers (Washington, D.C.: Department of 
Commerce, Bureau of the Census). 


Employment levels. Hispanics are un- 
derrepresented among scientists and 


engineers. In 1983, about 2 percent of all 
emplcyed scientists and engineers were 
Hispanic Over 5 percent of all employed 
persons weie Hispanic, however, as 
were 2.5 percent of all workers in profes- 
sional specialty occupations.”" 
Hispanics are also underrepresented 
among doctoral scientists and engi- 


* Department of Labor, op. cit., p. 178. 


neers. The 5,400 Hispanic Ph. D/s in 
1983 represerited about 1.5 percent of 
the total, up from 1,200, or 0.6 percent, 
in 1973. 

Field. The field distribution of His- 
panics differs from that of all scientists 
and engineers (chart 18). About three- 
fifths of the Hispanics in 1983 were engi- 
neers rather than scientists, higher than 
the the overall S/E split. Hispanic scien- 
tists are somewhat more likely to be sc- 
cial scientists and less likely to be mathe- 
matical scientists. 

At the doctoral level, the field distribu- 
tion of Hispanics is similar to that for all 
doctoral scientists and engineers. His- 
panics, however, are somewhat less like- 
ly than non-Hispanics to be physical or 
life scientists and somewhat more likely 
to be engineers or social scientists. 


physically handicapped in 
science and engineering 


As part of the surveys underlying the 
employment and related data in this re- 
port, respondents were asked if they 
were physically handicapped and, if so, 
to specify the nature of their disability 
(visual, auditory, ambulatory, or other). 
There were fairly high nonresponse rates 
to questions relating to handicap status; 
in the largest survey, for example, about 
one-half of the respondents did not an- 
swer the questions. Consequently, data 
pertaining to handicap status should be 
viewed with caution. 

Among those reporting physical 
handicaps, 28 percent reported am- 
bulatory, 23 percent visual, and 18 per- 
cent auditory disabilities. The remainder 
(about 30 percent) did not specify the 
nature of their handicap. 

In 1982, the latest year for which data 
are available, about 85,000 scientists and 
engineers (about 2.4 percent) reported a 
physical disz oility. The field distribution 
of handicapped scientists and engineers 
is similar to that for all scientists and 
engineers. 

One of the most striking differences 
between handicapped and nonhand- 
icapped scientists and engineers was the 
tendency of the former to be out of the 
labor force. In 1982 almost 20 percent of 
the physically handicapped, but only 5 
percent of all scientists and engineers, 
were not in the labor force; that is, either 
not working or not looking for jobs. 
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chapter Il. 


labor market indicators - 


Labor market indicators are useful in assessing whether the current labor supply 
is sufficient to meet the needs of the economy. In addition to standard labor market 
indicators such as labor force participation and unemployment rates, NSF has de- 
veloped measures unique to scientists and engineers, including S/E employment 
rates, S/E underemployment rates, and S/E underutilization rates. No single statistic 
can provide a basis for measuring surpluses and shortages of scientists and engineers 
in particular fields, but some statistics, when examined together, allow inferences 
about the market conditions for scientists and engineers. 

The statistics outlined above as we'l as others examined in the text reveal a tight 
market for engineers and computer specialists and, at least, adequate supplies in other 
science fields. For social scientists and psychologists, the indicators show supply in 


excess of demand. 


labor force 
participation 


The S/E labor force includes scientists 
and engineers who are employed, either 
in or out of science and engineering, and 
those who are unemployed and seeking 
employment (table 3). The labor force is a 
measure of those who are economically 
active and thus directly available to carry 
out national efforts in science and tech- 
nology. Labor force participation rates 
measure the fraction of the S/E popula- 
tion in the labor force. Low rates would 
suggest that many of those with S/E 
training and skills are not using these 
skilis in S/E jobs or in any other job. 

Scientists and engineers continued to 
display a strong attachment to the labor 
force in 1983, with 3.5 million (95 per- 
cent) of the S/E population participating. 
This rate is higher than that for the gen- 


eral population with four or more years 
of college (87 percent).” The difference 
in participation rates cannot be ac- 
counted for by differences in the sex 
composition of S/E versus the general 
population. Stratification by sex shows 
that S/E women have significantly higher 
rates of labor force participation than 
women in the total civilian labor force 
who have completed four or more years 
of college (93 percent versus 77 percent, 
respectively). Moreover, the labor force 
participation of women in S/E fields is 
almost equal to that of men (95 
percent).* 


“ Department of Labor, Bureau of Labor Statistics, “Rec 


ord Increase In Workers With College Degrees,” News 


(USDL 83-365)(Washington, D.C., August 28, 1983) 
** hid 


By field, labor force participation rates 
vary in a fairly narrow range, with com- 
puter specialists showing the highest 
rate (96 percent). Variations in rates pri- 
marily reflect differences in age across 
fields. On average, computer specialists 
are younger than other scientists or engi- 
neers. Most scientists and engineers not 
in the labor force (60 percent) are retired. 
Others are out of the labor force because 
of family responsibilities, poor health, or 
other reasons. 


Table 3. Science and engineering 
labor force: 1976 and 1983 


[In thousands] 
Labor Total 
Year force | employed | Unemployed 
1976... | 2,413.3} 2,331.2 82.1 
1983... | 3,544.5) 3,465.9 78.6 


SOURCE National Science Foundation: appendix table 8-2 
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unemployment rates 


The unemployment rate, a standard 
measure of labor market conditions indi- 
cates the proportion of those in the labor 
force who are not employed but seeking 
employment. In 1983, the unemploy- 
ment rate for scientists and engineers 
was 2.2 percent, down from 3.4 percent 
in 1976. In 1983, the S/E unemployment 
rate was substantially below that for the 
total U.S. labor force (9.6 percent) and 
lower than that for all professional work- 
ers (3.0 percent).** 

There was some variation in unem- 
ployment rates among S/E fields (chart 
19). The highest unemplicyment rate was 


* Department of Labor, Bureau of Labor Statistics, Em 
ployment and Earnings, Vol. 31, No. 1, January 1984, p. 167 


recorded for social scientists (4.9 per- 
cent); the lowest, for computer spe- 
cialists (1.1 percent). 

Unemployment among recent S/E 
bachelor’s graduates also varied by field. 
When 1980 and 1981 graduates were sur- 
veyed in 1982, about 6 percent were un- 
employed, with the rate for scientists 
(7.2 percent) more than twice that for 
engineers (3.0 percent). As with all sci- 
entists and engineers, the lowest rate 
was recorded for computer specialists 
(1.6 percent), and the highest rate for 
social scientists (8.5 percent). A similar 
pattern is evident among recent mas- 
ter’s-degree recipients, although their 
overall rate is lower (3.7 percent). 


s/e employment rates 


The S/E employment rate measures 
the extent to which employed scientists 


or engineers have a job in science or en- 
gineering. Depending on the specific 
reasons for non-S/E employment, a low 
S/E employment rate could be an indica- 
tor of underutilization. Factors relating to 
non-S/E employment include iack of 
available S/E jobs, higher pay for non-S/E 
employment, or preferences, in location 
or for jobs outside of science or 
engineering. 

In 1983, the S’E employment rate was 
88 percent, with substantial variation by 
field (chart 20). Rates for engineers (93 
percent) were well above those for scien- 
tists (82 percent). Within science fields, 
the rates ranged from 70 percent in the 
social sciences and computer specialties 
to 95 percent in the environmental sci- 
ences. The relatively low S/E employ- 
ment rate for computer specialists sug- 
gests that a substantial number may be 
applying their skills to commercial ac- 
tivities rather than to more tradition! 
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Chart 20. Science/engineering employment rates by field: 1983 
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S/E activities such as research and de- 
velopment. The S E employment rate 
has declined slightly since 1976 when it 
was 91 percent. 

Relatively few scientists and engineers 
(about 10 percent) hold non-S/E jobs be- 
cause they believe S/E jobs are not avail- 
able. The proportion “involuntarily” in 
non-S/E jobs, however, varies by field 
(chart 21). 

Employment rates for recent S/E grad- 
uates at both the bachelor’s and master’s 


levels are below those tor more exper 
enced scientists and engineers re 
gradless of degree attained. S E employ 
rates, however with 


ment increase 


additional education reflecting higher 
levels of investment in field-specitic 
training. Among recent S E graduates at 
the bachelor’s level, the S FE employment 
rate was 60) percent, with the rate tor 
engineers (88 percent) above that for sci- 
entists (50 percent). For science gradu 
ates, the SE employment rate ranged 


trom YI percent tor those who majored 
In computer science to 26 percent tor 
psychology graduates. Aithough rates 
were higher tor masters-degree recip 
ents ‘74 percent), the same genera! pat 
tern prevailed. Rates tor engineers (87 
percent) were above those tor scientists 
(68 percent), and the lowest rate was re 
corded by psychology graduates (45 per 
cent). The relatively low rates at the bach- 
elor’s level for some tields mav reflect 
entry-level job requirements tor ad 


vanced degrees 


et 


--* 


s/e underemployment 
rates 


Although unemployment rates tor sci- 
entists and engineers are relatively low 
compared with the rates for the general 
population, those who are employed 
may be underemployed. Working in a 
non-S/E job or working part-time may 
indicate underemployment, depending 
on the reasons for such employment. To 
help measure the extent of potential un- 
deremployment, an S/E underemploy- 
ment rate has been developed. This rate 
is defined as those who are involuntarily 
in non-S/E jobs or involuntarily working 
part-time as a percent of total 
employment. 
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The underemployment rate for scien- 
tists and engineers in 1983 was 1.9 per- 
cent, with substantial variation by field. 
In general, scientists were more likely 
than engineers to be underemployed, 
and among scientists, social scientists 
and psychologists were more likely than 
physical and environmental scientists 
and computer specialists to be 
underemployed. 


s/e underutilization 
rates 


To derive a more comprehensive in- 
dicator of potential underutilization, fig- 
ures for those unemployed and those 
underemployed can be combined and 


expressed as a percent of the labor force. 
It is only a partial measure, however, 
since it does not take into account the 
number of scientists and engineers who 
may have jobs requiring skills below 
those that the job-holders actually 
possess. 

In 1983, the derived underutilization 
rate for scientists and engineers was 4.1 
percent. The rate for engineers (2.5 per- 
cent) was less than one-half that for sci- 
entists (6.1 percent) and among scien- 
tists, the highest underutilization rates 
were reported for psychologists and so- 
cial scientists, roughly 10 percent each. 


salary trencs 


Relative salaries and changes in sal- 
aries, especially starting salaries, can be 
indicators of market conditions. Fields in 
which demand is greater than supply 
can be expected to have salaries above 
those for fields in which the supply may 
be greater than demand, this is es- 
pecially true of starting salaries for new 
labor force entrants. 

Salaries for scientists and engineers 
vary by field, with salaries for engineers 
generally higher than those for scien- 
tists. In 1982 (the last year for which data 
are available), engineers reported aver- 
age annual salaries of $35,700 compared 
to $32,000 for scientists. Among scien- 
tists, cnly environmental scientists 
($37,400) reported annual salaries above 
those for engineers. Salaries of social and 
life scientists, and psychologists were 
below the average for all scientists. 

Increases in engineering salary offers 
to recent graduates ranged from 5 per- 
cent to 16 percent between 1981 and 
1983.°° Petroleum engineering continued 
to command the highest offers, averag- 
ing about $2,500 a month, 16 percent 
above the 1981 figure. Among science 
graduates, starting salary offers ranged 
from $1,900 a month for those who ma- 
jored in computer science (12 percent 
above 1981 levels) to $1,400 a month for 
agricultural science majors (7 percent 
above 1981 levels). 


College Placement Council, CPC Salary Survey, For- 
mal Report No. 3 (Bethlehem, Pa., July 1983), p. 2 


other indicators 


The adequacy of recent S/E degree 
production to meet demand can be esti- 
mated, within certain limits, by the ratio 
of employment (classified by field) to the 
labor force (classified by field of degree). 
Chart 22 shows the ratio of S/E bachelor’s 
and master’s recipients employed in a 
certain field, relative to the number of 
graduates in that field who entered the 
labor force. A ratio of 1.0 suggests a bal- 
anced supply/demand condition in 
which all degree recipients gain employ- 
ment in their degree field. Ratios of less 
than 1.0 suggest relative excess supply, 
i.e., insufficient job opportunities are 
available for new graduates in a par- 
ticular field, making it necessary for 
them to find employment in another. On 
the other hand, ratios of more than 1.0 
indicate relative excess demand, i.e., 
jobs for new graduates exceed degree 
production in a particular field, requir- 
ing graduates to be drawn from other 
programs. 

These data indicate a relative supply 
demand balance in engineering and an 
excess supply in most science fields ex- 
cept computer specialties. The index for 
engineering should be interpreted with 
some caution, however, since the nature 
of engineering jobs may make it difficult 
for those trained in other fields to work 
as engineers. The data also suggest that 
the relative imbalances are somewhat 
smaller at the master’s level, although 
the strong demand for computer spe- 
cialists is also evident among advanced- 
degree recipients. 

The High Technology Recruitment In- 
dex (HTRI) is also an indicator of S/E 
market conditions. The HTRI measures 
the amount of advertising space devoted 
to recruiting scientists and engineers 
Starting in 1970, the index measured 60 
(chart 23). After a drop in 1971, the index 
steadily increased until 1974, when it 
dropped sharply.-" In 1975, it began an- 
other steady increase. Demand may 
have peaked in 1979 at a 10-year high of 
144; in 1983, the index dropped to 102. 
Data for the first quarter of 1984, 
however, suggest that demand for scien- 
tists and engineers is increasing. 


* Based on data from Deutsch, Shea, and Evans, Higit 
lechnoloey Recruitment Index (New York, N Y.. Deutsch 


Shea, and Evans, Inc , 1984) 


Chart 22. Ratio of recent science/engineering-degree recipients’ 
employed in field relative to graduates in field who 
entered the labor force : 


0.0 0.5 1.0 


Percent 


— 
| Bachelor's 
Master’s® 


Total scientists 
and engineers 


Total scientists 


Physical 
scientists 


Mathematical - 
scientists = , 


Doctorates‘ 


1.5 2.0 2.5 3.0 


Computer 
specialists 


Environmental . i 
scientists 


Life | 
scientists jaa 


Psychologists 


Social | 


scientists 


Total engineers 


3Cxciudes full-time graduate students 
51980 graduates in 1982. 
©1981 graduates in 1983. 


SOURCE: National Science Foundation, unpublished data 


lo help measure market conditions tor 
scientists and engineers, NSF periodical- 
ly surveys industrial firms employing 
large numbers of scientists and engi- 
neers. Based on the latest survey,” near- 
ly one-haif (46 percent) of the firms re- 


National Science Foundation, “Industry Report: 
Shortages of Scientists and Engineers Down Substantially 
From 1982 to 1983 Scrence Resources Studies Highlight 


(NSF 84-303) (Washington, D C., February 17, 1984) 


ported fewer openings for scientists and 
engineers during the 1982-83 recruiting 
year compared with the 1981-82 period. 
Only 20 percent of employers reported 
more openings in 1982-83 and 34 percent 
reported no change. 

The decline in job openings was a pri- 
mary reason for the reduction in re- 
ported shortages of scientists and engi- 
neers. As many as 60 percent and 30 
percent of employers in the 1980-81 and 
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1981-82 recruiting years, respectively, re- 
ported shortages in some S/E fields. For 
no single S/E occupation, however, was a 
short supply reported during the 
1982-83 year by more than 10 percent of 
the surveyed companies. The propor- 
tion of employers experiencing any 
shortage, regardless of field, also fell 
substantially—from 60 percent of firms 
surveyed in 1981 down to 28 percent of 
those surveyed in 1983. 

The preponderance of reported short- 
ages was for experienced personnel 
rather than for new graduates. Over 65 
percent of the shortages reported for sci- 
entists and engineers were for experi- 
enced personnel. 

Projected recruiting for the 1983-84 
period was relatively high (new hires at 
between 10 percent and 15 percent of 
current employment levels) for several 
fields, including computer engineers, 
electrical engineers, electronics engi- 
neers, manufacturing engineers, and 
computer scientists (table 4). 


Table 4. Demand projected by 
employers for scientists, engineers, 
and technicians: 1983-84 


Projected 
Field demand' 
Computer engineers ...... High 
Computer scientists ...... High 
Electronic engineers ...... High 
Electrical engineers....... High 
Electrical/electronic 
techniciang............ High 
Systems analysts ........ Moderate 
industrialengineers ...... Moderate 
Computer programmers ... Moderate 
Mechanical engineering 
technicians............ Moderate 
Chemical engineers....... Low 
Civilengineers ........... Low 
Mechanical engineers..... Low 
Chemists................ Low 
Drafters................. Low 


‘High projected hiring between 10 percent and 15 percent of 
current employment levels; moderate-projected hiring between 
5 percent and 9 percent of current employment levels; and low- 
projected hiring less than 5 percent of current employment 
levels. Data not sufficient for fields not shown 

SOURCE: National Science Foundation 
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the dynamics of s/e labor markets 


This chapter examines supply flows in and out of science and engineering, 
beginning with the experiences of the potential pool of future scientists and engineers 
and ending with the sources of loss to the S/E labor market. These flows act as 
equilibrating forces in the marketplace by providing the self-correcting mechanisms 
needed to bring supply and demand into balance. Such flows signal future supply 
conditions to those making career plans, those responsible for recruiting activities, 
those engaged in planning academic programs, and those responsible for developing 
Federal policies on science and technology. 

Students develop their initial mathematics and science skills at the precollege 
level, and these skills are an important precondition for entry into S/E programs at 
universities and colleges. In that connection, this chapter presents information on the 
mathematics and science achievement levels and on coursetaking habits of precollege 
students. This discussion is followed by an examination of S/E degree production 
patterns over the last decade. 

The discussion concludes with a review of the direct sources of flow into and out 
of science and engineering (chart 24)—new graduate entrants to the labor force, 
occupational mobility, and separations from the labor force. These movements form 
the bulk of the supply changes in the S/E labor market. The flows not dealt with— 
reentrants of scientists and engineers from outside the labor force, entrants and 
reentrants from the non-S/E labor force, and immigration and emigration—are rela- 
tively small components of total flows and are not expected to assume major roles in 
the future. Finally, the discussion examines the projected supply/demand conditions 
for scientists and engineers. 
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the s/e pipeline 


The S/E “pipeline” begins with a stu- 
dent’s first experiences with mathe- 
matics and science at the elementary 
level and ends when this same student 
becomes a productive member of the S/E 
labor force. There are many critical 
junctures where decisions are made as to 
whether a student will continue on a 
science and mathematics educational 
track or “drop out” to pursue other edu- 
cational and/or career opportunities. The 
following discussion will trace the S/E 
pipeline by examining educational 
characteristics at the precollege, under- 
graduate, and graduate levels. 


precollege science and 
mathematics education 


A student's decision to pursue an un- 
dergraduate S/E program and subse- 
quently an S/E career is significantly in- 
fluenced by the extent of exposure to 
science and mathematics courses at the 
precollege level. Limited exposure could 
inhibit acceptance into an S/E under- 
graduate program for several reasons. 
For example, without adequate ground- 
ing in basic science and mathematics, a 
student would not be able to compete 
effectively in S/E programs at the under- 
graduate level. In addition, a student 
with little experience in science and 
mathematics would have a limited 
awareness of S/E career opportunities. 
Several variables will be explored to de- 
termine recent trends in precoliege sci- 
ence and mathematics education, includ- 
ing the number and type of science and 
mathematics courses taken in high 
school, the influence of curriculum 
placement in science and mathematics 
coursetaking, and scores on standard- 
ized tests measuring science and mathe- 
matics achievement both at the elemen- 
tary and secondary school levels. 

Science and mathematics course- 
work. Decisions as to how much and 
what type of science and mathematics 
coursework to take in high school repre- 
sent crucial points in the S/E pipeline. As 
science and, especially, mathematics 
coursework follows a progression, these 
decisions, which are made early in high 
school, are pivotal in determining future 
access to S/E programs. 
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For those sophomores in 1980 who 
subsequently graduated from high 
school in 1982, well over one-half had 
taken three or four mathematics courses 
(chart 25).** In addition, about one-third 
of the 1982 seniors had taken two science 
courses and another one-quarter had 
taken three science courses (chart 25). 

Curriculum placement is a significant 
factor in determining how much mathe- 
matics and science a student will take. 
Students in academic programs gener- 
ally take more of these courses than stu- 
dents on either general or vocational 
tracks (chart 26). For example, among the 
1982 seniors who were in academic pro- 
grams, over three-fifths had taken four 
or more mathematics courses. Compara- 
ble figures for students in general or 
vocational programs were about one- 
quarter and one-fifth, respectively. Stu- 
dents on academic tracks also take more 
science courses. About 53 percent of 
these students had taken three or four 
science courses compared to about 30 
percent for those in general programs 
and only 23 percent for the vocational 
students. 


* All coursework and curriculum data for 1980 soph- 
omores who graduated from high school in 1982 are from 
National Center for Education Statistics, High School and 
Beyond Tabulation: Mathematics Coursetaking By 1980 High 
School Sophomores Who Graduated in 1982 and High Schooi 
and Beyond Tabulatwn: Science Coursetaking By 1980 High 
Schoo! Sophomores Who Graduated in 1982 (Washington, 
D.C., April 1984) 


Curriculum differences also exist in 
the types of mathematics and science 
courses taken (chart 27). In mathematics, 
most students—regardless of educa- 
tional track—had taken Algebra I: 76 
percent for those in academic programs, 
64 percent of those in general programs, 
and 56 percent of those in vocational 
programs. Differences are more pro- 
nounced for more advanced mathe- 
matics courses. For example, over three- 
quarters of the academic students 
compared to less than two-fifths of the 
general students had taken geometry. 
Likewise for calculus, 13 percent of the 
academic students took this course, 
compared to less than 1 percent of either 
the general or vocational students. 

Differences exist in types of science 
courses attempted (chart 27). Students in 
general or vocational programs were 
more likely to have taken a physical sci- 
ence*’ course than students in academic 
programs. Academic students, however, 
were more likely to have taken biology, 
advanced biology, physics, chemistry, 
and advanced chemistry than other stu- 
dents. In biology, the range was from 69 
percent (vocational) to 87 percent (aca- 
demic). Differences widen substantially 
for more advanced science courses, e.g., 
57 percent of the academic students and 


** Does not include chemistry and physics 
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only 20 percent and 12 percent, respec- 
tively, of the general and vocational stu- 
dents had taken chemistry. 
College-bound seniors—those stu- 
dents who take the Scholastic Aptitude 
Test (SAT) and answer the Student De- 
scriptive Questionnaire administered by 
the Admissions Testing Program—take 
at least as much science and mathematics 
coursework as all students in academic 
programs. About one million, or approx- 


imately one-third of all high school grad- 


uates, take the SAT. Most are on academ- 
ic tracks—three-quarters of those who 


took the SAT in 1982 were in either aca- 
demic or callege preparatory pro- 
grams.” That year, over three-fifths of 
the college-bound seniors had taken 
four or more years of mathematics. In 
biology, about 60 percent had taken at 
least one year and over one-quarter had 
taken two years of biology. For the phys- 
ical sciences (which include chemistry, 


TAdmissions Testing Program of the College Board, 


Profiles, College-Bound Seniors, 1982 (New York, N_Y.: Col 
lege Entrance Examination Board, 1984), p. 97 


physics, earth science, et.al.),"' about 30 
percent had taken at least one year and 
another 55 percent had taken two or 
three years. 

Science and mathematics achieve- 
ment. Another variable that may be ex- 
plored in connection with precollege sci- 
ence and mathematics education is 
scores on standardized tests measuring 
general mathematics and science ability. 


Ibid Pp 106 
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Academic 


General 
Vocational 


In recent years, concern has arisen over 
the general decline in students’ perfor- 
mance on various achievement tests in 
science and mathematics. An important 
source of information on this topic comes 
from assessments of achievement 
periodically administered by the Na- 
tional Assessment of Educational Pro- 
gress (NAEP). 

NAEP is designed to assess the 
achievement levels of precollege stu- 
dents in a number of cognitive areas in- 
cluding mathematics and science.” The 
objective of the assessments is to estab- 
lish how specific groups of American 
students respond to academic exercises 


* Other areas include art, career and occupational de- 
velopment, citizenship, literature, music, social studies, 
reading, and writing. 
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in each of these subjects rather than to 
measure the performance level of indi- 
vidual students. The assessments are ad- 
ministered periodicaily to three age 
groups: 9-, 13-, and 17-year-olds. 

The National Assessment of mathe- 
matics measures achievement on four 
sets of exercises: (1) knowledge of mathe- 
matical fundamentals; (2) computational 
skills; (3) understanding of mathematical 
methods; and (4) application of mathe- 
matical principles (i.e., problem-solving 
ability). The science assessment also 
contains four components: (1) content- 
knowledge and skills in areas such as 
biology, physical science, and earth sci- 
ence (not administered at the 9-year-old 
level); (2) inquiry-understanding of sci- 
entific processes; (3) science-technology- 
society-the implications of science and 
technology for society; and (4) attitudes - 


students’ orientation and feelings about 
science, primarily science classes. 

The overall results of the most recent 
mathematics assessment show a slight 
increase in mathematical ability at the 9- 
year-old level, a substantial rise at the 13- 
year-old level, and a very slight decline 
at the 17-year-old level (table 5). Among 
9-year-olds, the mean change in their 
performance was 1 percentage point be- 
tween 1978 and 1982; this increase re- 
sulted primarily from a rise in perform- 
ance on the knowledge component. 
Scores on the other components re- 
mained relatively stable. At age 13, 
scores rose significantly on all four 
components, ranging from a 2.2-point 
rise on the applications portion to a 4.5- 
point rise on the knowledge component. 
For 17-year-olds, there was little change 
in scores on the knowledge, skills, and 
understanding components, but a 1.1- 
point decline on applications exercises. 

With few exceptions, results of the sci- 
ence assessment show a general decline 
in performance at all three age levels 
(table 5). Between 1977 and 1982, the 
performance of 9-year-olds declined on 
the attitude and inquiry sections but rose 


’ A “significant” change indicates that the change is 
statistically significant at the 0.05 level. 


Table 5. Change in performance 
on mathematics and science 
achievement tests by age level 


and component 
g- 13- 17 
year- | year- | year 
Component olds | olds | olds 
Mathematics 
(1978-82) 
Pere rr rere +10 | +3.9°9) - 2 
Knowledge......... +14 | +459) + 2 
Skills ............. +0.8 | +4.0°) + 3 
Understanding ..... - 4/4+39)- 3 
Applications ....... + 5 | +2.2°) -1.1 
Science’ 
(1977-82) 
Pere rere -10 |}- 6/|] -2.6 
Content ........... (2) | - 4] -2.0° 
Science/technology/ 
society .......... +287) + 4/)- 5 
Attitudes .......... - 6 | -26°|+ 9 


‘Overall mean score was not calculated on science 
assessment. 

*"Not administered at 9-year-old level. 

*Significant at the 0.05 level. 

SOURCE: National Assessment for Educational Progress; 
appendix table B-24 


significantly, up about 3 points, on the 
science-technology-society component. 
The performance of 13-year-olds also 
showed a general decline over the 
1976-81 period. The changes were slight 
on all components with the exception of 
the attitudes section, where there was a 
significant decrease, down 2.6 points, 
over the 5-year period. Among 17-year- 
olds, scores declined significantly on 
two sets of exercises between 1977 and 
1982—inquiry (down 2.6 points) and 
content (2.0 points). 

In recent years, there has been some 
concern over the aptitude of students 
choosing to pursue S/E majors in college. 
This concern is rooted in the steady de- 
cline in SAT scores which began in the 
seventies. The SAT, administered by the 
Admissions Testing Program of the Col- 
lege Entrance Examination Board, 
provides information on the aptitude of 
college-bound seniors and is a critical 
element in college admissions decisions. 
The SAT consists of a mathematics and 
verbal component; the former measures 
problem-solving ability using arithmetic 
reasoning as well as basic algebra and 
geometry skills, while the latter meas- 
ures reading comprehension and vo- 
cabulary skills.“ About one in five of 
those students who take the SAT also 
takes one or more achievement tests. 
This test series includes 1-hour multiple 
choice examinations in 13 academic sub- 
jects, 5 of which are in science or mathe- 
matics. The score range on both the SAT 
and achievement tests is 200 to 800. 

A downward trend in SAT scores oc- 
curred between 1973 and 1981. During 
this time, SAT mathematics (SAT-M) 
scores declined 15 points from 481 to 466; 
SAT verbal (SAT-V) scores fell 20 points 
from 445 to 425 (chart 28). ° Between 1981 
and 1983, there has been a modest 2- 
point increase in the SAT-M scores with 
the SAT-V scores fluctuating around 425. 

Characteristics of college-bound sen- 
iors. The proportion of college-bound 
seniors who intend to major in an S/E 
field rose steadily in the last three years 
from 36 percent in 1981 to about 40 per- 


* Admissions Testing Program of the College Board, 
Profiles, College-Bound Senior, 1981 (New York, N Y° Col- 
lege Entrance Examination Board, 1983), p. \ 

* Admissions Testing Program of the College Board 
National College-Bound Semors, 1983 (New York, N.Y. Col 
lege Entrance Examination Board, 1983), p. 4 


Chart 28. 1983 coilege-bound seniors’ intended undergraduate major 
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cent in 1983.” This increase is largely 
attributable to the rise in the proportion 
of students intending to choose com- 
puter science as their undergraduate 
field: from about 6 percent in 1981 to 
more than 10 percent in 1983. The pro- 
portions who intended to major in other 
fields remained relatively stable. In 1983, 
almost 13 percent intended to major in 
engineering and about 10 percent ex- 
pected to concentrate their studies in 
one of the social sciences or psychology 
(chart 29). Among non-S/E fields, sub- 
stantial fractions of college-bound sen- 
iors chose business (19 percent) or 
health/medical professions (15 percent) 
in 1983. 

Data available on SAT-M scores ot col- 
lege-bound seniors intending to major in 
an S/E field show scores that have re- 
mained stable, generally at a level above 


* College-bound seniors are asked to specify their in- 
tended undergraduate major on the Student Descriptive 
Questionnaire. There are 29 mayor fields from which to 


choose, seven are in science and one ts in engineerny, 


the mathematical aptitude scores of 
other seniors. For example, prospective 
engineering majors scored 544 on the 
SAT-M in 1983, while potential physical 
science majors scored 565 (overall SAT-M 
score was 468). There are some excep- 
tions: seniors intending to major in psy- 
chology registered an SAT-M score of 443 
in 1983. SAT-M scores for students inten- 
ding to major in other S/E fields fluctu- 
ated in a narrow range between 1981 and 
1983 (appendix table B-27). 

The only notable exception among 
prospective S/E graduates has been a 
downward trend in the SAT-M scores of 
potential computer science majors. The 
sharp decline in their SAT mathematics 
scores has occurred as the number of 
college-bound seniors choosing com- 
puter science as an undergraduate major 
increased. Although still above the aver- 
age SAI-M score, their score of 483 in 
1983 was 13 points below the SAT-M 
score for college-bound seniors intend- 
ing to major in computer science in 1981. 
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Another indicator of the mathematical 
aptitude of potential S/E majors is the 
SAT-M scores of individuals who take 
achievement tests in science and mathe- 
matics. These individuals, who have a 
relatively high probability of majoring in 
an S/E field, have demonstrated greater 
than average aptitude in mathematics. In 
1983, the mathematics test scores for col- 
lege-bound seniors who took a mathe- 
matics achievement test were 556 for 
those taking the mathematics level I test 
and 649 for those taking the math level II 
test; 88 and 181 points above the average, 
respectively. SAT-M scores for those tak- 
ing one or more of the science achieve- 
ment tests (chemistry, physics, biology) 
ranged from 570 (bivlogy) to 647 (phys- 
ics) or 102 to 179 points above the 
average. 

Besides showing higher aptitude, the 
SAIT-M scores of students taking science 
and mathematics achievement tests have 
not followed the characteristic pattern of 
decline which occurred before 1981 and 
have, in fact, outpaced the 2-point in- 
crease which occurred trom 1981 to 
1983.” For example, mathematics scores 


’ SAT scores for students taking achievement tests in 
science and mathematics may be found in Admissions 
Testing Program of the College Board, Profiles, College 
Bound Seniors, 1983 and Profiles, College-Bound Seniors, 1981 
(New York, N.Y.). 
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for college-bound seniors who took the 
chemistry test rose from 615 to 624 dur- 
ing this period, compared to the overall 
increase of SAT-M scores from 466 to 468. 


postsecondary science and 
mathematics education 


Undergraduate preparation. An im- 
portant source of information on the out- 
comes of undergraduate education is the 
Graduate Record Examination (GRE), 
administered by the Educational Testing 
Service. This instrument is utilized by 
many graduate and professional schools 
in admissions decisions as a means of 
supplementing undergraduate records. 
Like the SAT, the GRE contains a general 
aptitude test and offers advanced tests in 
several subject areas. The aptitude test is 
comprised of three components. The 
verbal component assesses the ability to 
use words in solving problems. The 
quantitative portion requires the ability 
to apply elementary mathematical skills 
and concepts to solve quantitative prob- 
lems. The analytical component, a rela- 
tively new addition to the aptitude test, 
is a measure of deductive and inductive 
reasoning skills. 


Those who majored in an S/E field® at 
the undergraduate level scored higher 
than the average for all test-takers com- 
bined on all three components of the 
GRE. In 1982, verbal mean scores for 
students majoring in S/E fields were 
slightly higher than overall scores (486 
versus 482), quantitative mean scores 
were substantially higher (556 versus 
525), and analytical mean scores were 
somewhat higher than total scores (521 
versus 508). Since 1979, there has been a 
sharp drop in verbal scores (down 9 
points) for S/E undergraduate test-takers 
contrasted with an even more significant 
increase (13 points) on the quantitative 
component and a smaller rise (4 points) 
on the analytical portion. 

Among test-takers who majored in an 
S/E field at the undergraduate level in 
1982, the range in verbal scores was 
about 30 points with those majoring in 
the biological sciences registering the 
highest scores (508). On the quantitative 
component, the range of mean scores 
was much greater. Social science majors 
scored the lowest (476) among S/E test- 
takers while those in engineering (657) 
and mathematical sciences scored the 
highest (657 and 656, respectively). On 
the analytical portions, meai. scores fell 
between 477 (sacial sciences) and 570 
(mathematical sciences). 

S/E degree production. In 1982, over 
302,000 bachelor’s degrees and 57,000 
master’s degrees were awarded in sci- 
ence ind engineering.” In 1983, about 
18,000 S/E doctorates were granted. 

Trends in conferrals of bachelor’s de- 
grees have varied considerably by field 
over the 1960-82 period (chart 30). Be- 
tween 1976 and 1982, for example, the 
number of engineering bachelor’s de- 
grees rose 73 percent, reaching an all- 
time high of 67,800. The most rapid 
growth occurred in chemical and me- 
chanical engineering fields. Although 


“ includes physical sciences, mathematical sciences, 
engineering, biological sciences, behavioral sciences, and 
social sciences. See Marlene B. Goodison, A Summary of 
Data Collected from Graduate Record Examinations Test- Takers 
During 1981-82, Data Summary Report #7 (Princeton, N.] 
Educational Testing Service, June 1983), pp. 68-70 

* The National Center for Education Statistics has not 
vet released information on the number of bachelor's and 
master's degrees awarded in 1983 
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the total number of physical science de- 
grees granted increased about 13 percent 
between 1970 and 1982, there were 
marked differences for individual fields: 
degrees in physics decreased by 35 per- 
cent while those in the geological sci- 
ences increased by 142 percent. Overall, 
there was an increase of 10 percent in 
mathematical science baccalaureates be- 
tween 1970 and 1982. This trend is the 
result of two very different phenomena. 
While the number of mathematics de- 
grees awarded declined by 58 percent 
from 27,100 to 11,700, the number of 
computer science degrees granted rose 
1,200 percent from 1,500 to over 20,000. 

After dramatic increases in the sixties 
and early seventies, the number of social 
science baccalaureates awarded fell 
sharply after 1974. For example, between 
1974 and 1982, the number of psychol- 
ogy degrees dropped 21 percent and the 
numbers of sociology and political sci- 
ence degrees declined 55 percent and 16 
percent, respectively. Conversely, the 
number of economics degrees rose 38 
percent over the same period. 


The number of S/E master’s degrees 
increased steadily through the midsev- 
enties, declined somewhat in the late 
seventies, then rose sharply between 
1981 and 1982 to an all-time high of 
57,000 (chart 31). After climbing steadily 
for nearly two decades, the number of 
S/E doctorates peaked at 19,000 in 1972, 
declined for several years, then leveled 
off after 1978 (chart 32). Although the 
number of S/E doctorates increased 
slightly between 1982 and 1983 from 
17,600 to 17,900, that figure was 6 per- 
cent below the 1972 level. 

Bachelor’s-degree recipients con- 
stitute the pool from which recipients of 
graduate degrees are drawn.“ Although 
the period of time required to complete a 
degree is not the same for all advanced- 
degree recipients, on average, S/E mas- 
ter’s degrees may be appropriately re- 
lated to baccalaureates received two 


* This pool is limited to S’E bachelor's degrees although 
it is recognized that some S/E baccalaureates receive ad- 
vanced degrees in nonscience fields and vice versa 


oe 


68 70 72 74 


years earlier and doctorates may be re- 
lated to bachelor’s degrees received 
seven years earlier.*' This relationship is 
expressed as the graduate-degree attain- 
ment rate. 

At the S/E master’s-degree level, the 
graduate-degree attainment rate fell 
slightly between 1971 and 1982 from 20.7 
percent to 19.5 percent. During the first 
half of the seventies, the rate declined 
steadily, falling to less than 18 percent in 
1976. Between 1977 and 1982, however, 
the rate has remained stable around 19 
percent. At the S/E doctorate level, the 
graduate degree attainment rate has also 
fallen but much more sharply than at the 
master’s-degree level. In 1973, the rate 
stood at 11 percent, but by 1981 it had 


*' For a discussion of the baccalaureate to doctorate time 
'spse, see National Academy of Sciences, A Century of 
Doctorates, (Washington, D.C.: National Academy Press, 
1978), and National Science Foundation, “Women and 
Non-US. Citizens Responsible for Increase in Production 
of Science and Engineering Doctorates in 1983," Science 
Resources Studies Highlights (NSF 84-328)(Washington, 
D.C., September 28, 1984) 
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fallen to less than 6 percent.* In 1983, 
the graduate-degree attainment rate at 
the S/E doctorate level was slightly above 
the 6-percent mark. 

The number of S/E degrees awarded is 
sensitive to the state of the labor mar- 
ket.** When demand in a field exceeds 
supply, as evidenced by relatively high 
starting salaries or intensified recruit- 
ment activity, more students are likely to 
select that field of study. For example, a 
5-percent increase in the starting salaries 
of engineers can be associated with an 
increase of 10 percent to 20 percent in the 
production of engineering baccalaure- 
ates within about five years.* 

Frequently, however, there is an over- 
response to this excess demand because 
of the long lead time that occurs before 
supply change affects the labor market. 
Engineering fields provide a clear exam- 
ple of such repeated oscillations between 
“shortages” and “surpluses.” Research 
suggests that there are similar patterns in 
the fields of physics, mathematics, and 
chemistry.* According to recent labor 
market indicators (chapter II), job and 
salary opportunities are relatively strong 
for engineers and computer specialists; 
this trend is confirmed by employment 
and salary statistics for recent S/E gradu- 
ates. Thus, the strong upward trends in 
degree production for these fields are 
expected to continue in the immediate 
future. 


sources of flow in 
the s/e labor market 


S/E-degree recipients are the major 
source of supply te S/E labor markets, 


© The attainment rate at the doctoral level is not ad- 
justed for the large number of foreign citizens who earn 
doctorates in the U.S. Consequently, the rate may be 
slightly overstated 


“ For more detailed discussions of this subject, see 


Richard B. Freeman, The Market for College Manpower 
(Cambridge, Mass.: Harvard University Press, 1971); 
“Supply and Salary Adjustments to the Changing Scien- 
tific Manpower Market, Physics 1948-75," American Eco 
nomic Rewew, March 1975; and “A Cobweb Model of Sup- 
ply and Starting Salary of New Engineers,” industrial and 
Labor Relations Remew, January 1976 

“ Richard B. Freeman, “A Cobweb Model of Supply and 
Starting Salary of New Engineers,” op cit 

*® See Richard B. Freeman and Jonathan Leonard, “Au- 
toregressive Degree Patterns: Evidence of Endogenous 
Cycles in the Market,” Industrial Research Association, Pro 
ceedings of the Thirteenth Annual Winter Meeting, December 
29-30, 1977, pp. 13-14 


but the number earning S/E degrees, es- 
peciaily at the undergraduate level, is not 
identical to the supply of new S/E work- 
ers. For various reasons, some who re- 
ceive S/E baccalaureate degrees do not 
immediately enter the S/E labor force; for 
example, many pursue graduate educa- 
tion which may be a prerequisite for em- 
ployment in some fields. In addition, 
some S/E baccalaureates enter profes- 
sional schools of medicine, law, or 
business. 

In analyzing the flow of new graduates 
to the S/E labor market, two key varia- 
bles are the number of S/E degrees 
granted and the proportion of those ear- 
ning S/E degrees who enter the S/E labor 
force. In turn, the number earning S/E 
degrees at various levels depends on sev- 
eral variables, including demographic 
factors, relative economic opportunities, 
and precollege mathematics and science 
training. 


new entrants 


The transition of recent S/E graduates 
from school to work is shown in table 6. 
Over one-fifth of those who received S/E 
bachelor’s degrees in 1980 were not in the 
labor force in 1982. This fraction may be 
attributed to two factors: (1) a proportion 
of the individuals were not employed, 
either because they chose to remain out- 
side the labor force, or because they were 
unable to find employment; and (2) a 
number of individuals postponed entry 
into the labor force in order to pursue 
full-time graduate studies. At the bach- 
elor’s level, of the 64,000 individuals out- 
side the labor force, 84 percent were full- 
time graduate students in 1982. Within 


field, the highest proportion of full-time 
graduate students was in the physical 
sciences. Of those who earned their de- 
grees in the physical sciences in 1980, 
over two-fifths were pursuing graduate 
degrees on a full-time basis in 1982. In 
contrast, only 2 percent of the computer 
science graduates and 6 percent of the 
engineering graduates were pursuing 
tull-time graduate education two years 
after graduation. 

At the S/E master’s level, nine-tenths 
of the individuals outside the labor force 
were full-time graduate students in 1982. 
At this level, the highest proportion of 
full-time graduate students was in the 
life sciences while the lowest share was 
in engineering (34 percent versus 13 
percent). 

Of those 1980 graduates who were em- 
ployed in 1982, not all were working in 
their field of degree (chart 33). At the 
bachelor’s level, for example, 55,000 indi- 
viduals were working as engineers, but 
only 47,000 had received an engineering 
degree two years earlier. Individuals 
who received degrees in fields such as 
chemistry, life sciences, and social sci- 
ences in 1982 were also employed in en- 
gineering in 1982. Another example is 
provided by those individuals who re- 
ceived computer science degrees. Only 
about two-fifths of the employed com- 
puter scientists had received computer 
science degrees in 1980. This trend could 
be the result of supply/demand adjust- 
ments in the market. (See below, 
“Occupational Mobility.”) 

At the master’s-degree level, there was 
a closer match between field of employ- 
ment and field of degree (chart 33). For 
example, all those who were employed 


Table 6. Transition of recent science and engineering (S/E)- 
degree recipients from school to work 


[In thousands] 
Status ; Bachelor's’ Master's’ Doctorates’ 
Population’ ..... (eeweuesees 220 33 17 
Laborforce........... 210 32 15 
Total employed ... 198 31 14 
Employed in S/E 119 23 13 
Employed in non-S/E . 79 8 1 
Unemployed .. - 12 8 2 
Outside the labor force . 10 1 1 
Full-time graduate students .... . 54 9 _ 
ee, ee i 
‘1980 graduates in 1982 
*198 1.62 graduates in 1963 
*Excludes full-time graduate students 
SOURCE Nationa! Science Foundation 
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in either psychology or the social sci- 
ences in 1982 had received master’s de- 
grees in these respective fields. Among 
employed computer scientists, about 
three-fifths had been granted a master’s 
degree in computer science two years 
earlier. 

Excluding full-time graduate students 
from the analysis, almost all recent S/E 
graduates participated in the labor force 
in 1982. There was little variation across 
degree level or field. In 1982, 95 percent 
of the S/E bachelor’s recipients were in 
the labor force as were 97 percent of 
those with S/E master’s degrees.” The 
unemployment picture, however, varied 
greatly. Recent bachelor’s recipients had 
more difficulty finding jobs than recent 
master’s-degree recipients, as reflected 
in their respective unemployment rates: 
6.0 percent versus 3.7 percent. There 
was considerable variation by field with 
those earning degrees in the physical, 


* Because of small sample size in some fields, labor 
market rates have been computed based on data from the 
combined 1980 and 1981 classes 
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environmental, life, and social sciences 
and psychology having substantially 
higher unemployment rates than those 
in engineering or computer science. 

A majority of the employed recent 
graduates were employed in S/E jobs. In 
1982, the S/E employment rate at the 
bachelor’s level was 60 percent; at the 
master’s level, 74 percent. Beside degree 
level, the ability of new S/E graduates to 
find S/E jobs is influenced by field. For 
example, the fractions of social science- 
and psychology-degree recipients in S’/E 
jobs are much lower than the compara- 
ble fractions of engineers or physicial sci- 
entists regardless of degree level. In 
1982, only 34 percent of the social science 
baccalaureate recipients held S’E jobs 
compared to 88 percent of the engineer- 
ing degree-holders. 

Holding a job in science or engineer- 
ing has implications when considering 
the median annual salary of recent SE 
graduates (chart 34). At the bachelor’s 
level in 1982, the overall median annual 
salary was $20,000 while the salary for 
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NOTE: “Premium” equats the difference between holding an S/E job and hiding a non-S/E job. 


SOURCE: Nationa! Science Foundation 


those holding S/E jobs was $24,000. * 
This pattern carried across a! fields, in- 
dicating that there is a “premium” tor 
holding an S/E job. The largest salary 
differentials between those in SE and 
non-S/E positions occurred in the mathe- 
matical sciences ($23,000 versus $13,000) 
and the environmental sciences ($22,000 
versus $13,000); the smallest difference 
was registered in the lite sciences 
($15,000 versus $14,000). 


occupational mobility 


One means of alleviating market im- 
balances, especially in the short run, is 
occupational mobility of the experienced 
work force. During the seventies, NSi 
foilowed two longitudinal samples of sci- 
entists and engineers who were queried 
about their labor market experiences— 
one for Experienced Scientists and Engi- 
neers (those in the labor force at the time 
of the 1970 Census of the Population)” 
and one for Doctoral Scientists »>nd 
Engineers.” 

The sample of experienced scientists 
and engineers shows that, between 1972 
and 1978, while many (70 percent) 
changed jobs, relatively few (20 percent) 
changed their occupations. Chart 35 
summarizes the 1972-78 movements 
from S/E occupations to other S/E jobs, 
management, and non-S/E occupations. 
The data show that about 30 percent 
moved to other S/E occupations, 14 per- 
cent changed to management jobs, and 7 
percent went to other non-S/E occupa- 
tions. Of those changing occupations, 
one-fourth remained within the S/E la- 
bor force, one-half moved to manage- 
ment positions, and the remainder went 
to non-S/E jobs. There were only slight 
differences between men and women in 
the degree of occupational mobility. 

Among scientists, mathematicians 
were the most occupationally mobile. 
There was strong flow from mathe- 
matics, a field with weak demand, to 
engineering and compuier specialties, 


” Because of small sample size in some fields, median 
annual saiaries have been computed based on data from 
the combined 1980 and 1981 classes 

* National Science Foundation, Occupational Mobility of 
Scientists and Engineers (NSF 80-317)(Washington, D.C 
Supt. of Documents, US Government Printing Office, 
1980) 


#% )}Jational Science Foundation, Survey of Doctorate Re- 
cipients, unpublished data 


Chart 35. Occupational mobility 
of scientists and 


engineers: 1972-78 
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fields with strong demand. About 8 per 
cent of those employed as mathemati 
cians in 1972 were employed as engi- 
neers by 1978 and an additional! 
percent were emploved as computer 
specialists. 

[here was little movement between 
engineering and the sciences, and eng!- 
neers were generally less occupationally 
mobile than scientists. Since engineers 
were aggregated over all subfields, 
however, the mobility pattern of engi- 
neers does not reflect flows between sub- 
fields within engineering. Engineers 
were more apt than scientists to become 
managers. In fact, the majority of oc- 
cupational changes from engineering 
were into management jobs. This trend 
tended to be truer for engineers at the 
bachelor’s-degree level than among 
others. 

The sample of doctoral scientists and 
engineers indicates relatively little oc- 
cupational change across most fields 
reflecting their large investment in field- 
specific training. For example, of the in- 
dividuals who were life scientists in 
1973, 90 percent were stili life scientists 
in 1981. With one exception, between 
approximately 80 percent and 90 percent 
of the doctoral scientists and engineers 
employed in respective fields in 1973 
continued to be employed in those fields 
in 1981 (chart 36). The exception was 
computer specialties. Of the doctorates 
employed as computer specialists in 
1973, about 70 percent were so employed 
in 1981; of the remaining 30 percent who 
changed fields, about one-half moved 
into engineering. 

While a relatively large number of doc- 
toral computer specialists changed oc- 
cupations, the inflow into computer spe- 
cialties was the largest among all S/E 
fields (chart 37). Among those who had 
moved into this field by 1981, 30 percent 
had been mathematical scientists, 22 per- 
cent engineers, and 16 percent physical 
scientists in 1973. 

The transition from field of degree to 
field of employment by new S/E gradu- 
ates also reflects the extent to which mar- 
ket imbalances can be alleviated by mo- 
bility. By and large, net transitions have 
occurred from fields in which employ- 
ment demand has been weak to fields in 
which employment demand has been 
strong. The field distribution of new S/E 
graduates employed as computer spe- 
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Chart 36. Percentage of 1973 doctoral scientists and engineers 
who had changed fields by 1981 
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Chart 37. Inflows into science/engineering for 1973 doctoral 
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clalists illustrates these flows (chart 38). 
Ot the approximately 20,000 SE bac- 
calaureates emploved as computer spe- 
cialists in 1982, only about 42 percent 
had earned their bachelor’s degrees in 
computer science. Almost 22 percent 
held mathematical science degrees and 
another 16 percent had earned degrees 
in the social sciences. At the master’s- 
degree level, 59 percent of the computer 
specialists held computer science de- 
grees. About three-quarters of the re- 
mainder held either engineering or 
mathematical science degrees. Among, 
doctorates who earned their degrees be- 
tween 1981 and 1982 and were emploved 
as computer specialists in 1983, about 32 
percent had received doctorates in com- 
puter science. A large traction of other 
computer specialists had earned their 
degrees in the physical sciences, social 
sciences, Or engineering. 


losses from the s/e labor 
market 


A number of job vacancies result from 
death and retirement of experienced 
workers. In a work force characterized 
by steady long-term growth and a bal- 
anced age distribution, attrition trom 
deaths and retirements would amount to 
about 2.5 percent annually (based on a 
40-year working life). In recent SE labor 
markets, however, there have been pro- 
portionately fewer older workers be- 
cause of the rapid expansion of jobs in 
the fifties and sixties. Calculations based 
on unpublished data trom the Bureau of 
Labor Statistics suggest that annual attri- 
tion in the late seventies probably 
amounted to approximately 1.5 percent 
ot the SE labor force.” Thus, with a cur- 
rent work force of approximately 3.5 mil- 
lion, about 53,000 would be expected to 
leave each vear because of death and re- 
tirement. Estimated attrition rates vary 
for specific occupations, ranging from 


Ihe Bureau of Labor Statistn ntormation apphed 
separation rates by age forall men and women tin the labor 
torce to the age distnbution by sex of each occupatior 
Theretore, the BES rates do not retlect any possible dit 
terences between separation patterns by age tor scientists 
and engineers as compared to all workers See, tor exam 
ple, Howard No Fullerton. Ir, “A New Tvpe ot Working I ite 
lable tor Mer Monthly Labor Review, Julw 1972 


Chart 38. Distribution of recent science/engineering degree 
recipients* employed as computer specialists by 
field and level of degree 
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NOTE: There were no master's-degree recipients in the physical sciences who were working as computer 


specialists in 1982. 


SOURCE: National Science Foundation; appendix table B-33 and unpublished data 


less than | percent for computer spe- 
clalists to 2.5 percent for mining engi 
neers—a slowly growing occupation in 
the sixties and early seventies. 
Attrition rates depend on three tac 
tors—age distribution, life expectancy, 
and length of time people choose to 
work. With regard to age, a sharp rise in 
S/F attrition rates mav result around 1990 
when many of those scientists and engi 
neers who started work during the fifties 
reach retirement age. Life expectancy, 
probably the least important factor, may 
lower attrition slightly because of the 
slight decrease in age-specific proba- 
bilities of death. Potentially more imme- 
diate and significant effects on attrition 
could come from changes in the length 
of time that scientists and engineers 
choose to remain in the labor force 
Statistics show a trend toward lower 
retirement ages. According to un: 
published data from the Bureau of Labor 
Statistics, the continuation of this trend 
could, by itself, add one-half a percent- 


age point to the annual 1.5-percent attri 
tion rate of the SE work force by 1985 
lhe trend may be counteracted 
however, by Federal legislation and the 
state of the economy. In 1978, Congress 
passed the Age Discrimination in Em- 
ployment Act Amendments, which pro- 
hibit compulsory retirement before age 
70. Since the amendments will enabk 
some older scientists and engineers to 
remain in the work force longer, a de 
crease in attrition could result. Moreover, 
economic conditions such as a rising rate 
ot inflation can make the future purchas 
ing power of pensions uncertain and also 
lead to the postponement of retirement 
It is ditticult to assess the net effect of 
these factors on future SE labor force 
attrition rates. 


projected supply/demand 
conditions 


NSF recently completed a study of the 
science, engineering, and technician 


(SET) labor market over the 1982-87 
period. The study was developed in re- 
sponse to concerns about the adequacy 
of SE personnel supply to meet ex- 
pected growth in demand through the 
mideighties. These concerns were de- 
rived trom: (1) increasing growth ot in- 
dustrial SET employment generated by 
the expansion of high-technology indus- 
tries, as well as industrial staffing 
changes throughout the economy that 
have increased the utilization of SET rela- 
tive to non-SET personnel, and (2) the 
anticipated growth in demand tor SE 
workers in response to the defense 
buildup. 

Four projection scenarios were evalu- 
ated tor the 1982-87 period representing 
low and high macroeconomic activity 
and low and high growth rates in real 
SET employ 
ment has histoncally shown a high sen 
sitivity to defense spending, primarily 


detense expenditures 


because it is concentrated in high-tech- 
nology manufacturing industnes where 
SET personnel is also highty 
concentrated 

Phe projection scenarios estimate that 
emplovment of SET personnel will in 
crease between 460,000 and 740,000 over 
the 1982-87 period. By 1957, an estimat- 
ed 4 million individuals will be required 
to fill SET jobs. Among SE fields, this 
growth will result in probable shortages 
of computer specialists and aeronautical 
astronautical engineers as well as a po 
tential shortage of electrical electronics 
engineers (table 7). Projected employ- 
ment growth tor SE fields is illustrated 
in chart 39 

Over the neat five vears, employment 
In Computer specialties (svstems analy- 
sis and programming) is projected to 
grow at an annual rate of 5 percent to 6 
percent. Over this period, regardless ot 
scenario, growth in supply of new grad- 
uates is projected to tall behind that tor 
demand; this situation will lead to an 
increasing shortage in the vears ahead 


Pmplovment projections are based on the Bureau ot 


Labor Statisty houpational Berploynent Survey (Wash 
ington, 1) © ) and Data Resources, Inc's Defense Iiterindu: 

asting Sustem (DIFS) Supply estimates of SF ox 
cupations were developed using the DauttenBach Fionto 


bolk Stock-Flow Model, deve oped under contract to NSI 


hora complete treatment ot this topic. see National Science 


Foundation, Projected Response of the Scrence. Enginecrinyg 
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Table 7. Projected demand/supply balance in science 


and engineering occupations: 1987 


Occupation STAG/LOW OPTIM/HIGH 
Scientists 
ee ee eer re No shortage No shortage 
eee eT eee ee Te Te ee eee No shortage No shortage 
ee ene ee No shortage No shortage 
Computer specialists'................ Shortage Shortage 
ee ee eee No shortage No shortage 
Mathematicians..................... No shortage No shortage 
a... PERT EUTTUTTET CO Tee No shortage No shortage 
TT CET eT eee eee ee ere ee No shortage No shortage 
Engineers 
Aeronautical/astronautical ........... Shortage Shortage 
INE ss ook oo bk ee ieee ee No shortage No shortage 
0 ne ee ee No shortage No shortage 
Electrical/electronic ................. No shortage Potentia! shortage 
er ee re No shortage No shortage 
Meoheieel .. ccc ccc eees No shortage No shortage 
MoteMurmicnl ... 0... ccc cece ccc ceeee No shortage No shortage 


Mining/petroleum ................... 
Engineering, n.e.c................645. 


No shortage 
No shortage 


No shortage 
No shortage 


‘Includes both computer systems analysts and programmers. 


NOTES: Shortage occupations have projected supply estimates which deviate from projected demand by 10 percent or 
more; potential shortage occupations have a projected supply of workers deviating from the projected level of demand by 5 percent 


to 10 percent. 


STAG/LOW indicates the low-economic growth/iow defense spending scenario and OPTIM/HIGH indicates the nigh economic 


growth/high-defense spending scenario 
SOURCE: National Science Foundation 


By 1987, the projected supply shortfall 
ranges from 15 percent in STAG/LOW to 
30-pereent in OPTIM/HIGH.” Such 
shortages translate into a possible need 
for 115,000 to 140,000 additional person- 
nel in that year. These projections may, 
however, overstate potential shortages 
because such occupations are charac- 
terized by a highly flexible supply of 
workers. Expanding job opportunities 


* STAG/LOW represents the low economic growth/low 
defense spending scenario and OPTIM/HIGH is the sym- 
bol for the high economic growth/high defense spending 
scenario. 
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and wage incentives can be expected to 
attract workers to these occupations. 
Employment in aeronautical/astro- 
nautical engineering is projected to in- 
crease at an average annual rate between 
6 percent and 11 percent over the next 
five years. Defense-related demand is an 
important factor contributing to this 
rapid growth since more than three- 
fifths of these engineers are employed 
on defense-related projects. Demand re- 
quirements are expected to outpace ad- 
ditions to the supply of new graduates in 
aeronautical/astronautical engineering. 


By 1987, shortages are projected to range 
from 15 percent in STAG/LOW to 45 per- 
cent in OPTIM/HIGH indicating a possi- 
ble need for an additional 10,000 to 
35,000 personnel. 

Employment of electrical/electronics 
engineers is expected to increase at an 
average annual rate of 4 percent to 5 per- 
cent between 1982 and 1987. Increments 
to supply based on new labor force en- 
trants and immigrants are adequate to 
balance projected employment in this 
field at low levels of defense spending. 
When defense expenditures are high, 
however, supply is barely adequate and, 
by 1987, a potential shortage of up to 
30,000 personnel could arise. 

Before concluding this section, it 
should be noted that while projections 
are useful, they are also very complex 
and certain caveats need to be stated. 
First, the scenarios are not predictions, 
they are estimates based on specific as- 
sumptions. Variations in these underly- 
ing assumptions can change the esti- 
mates substantially. Secondly, models 
are restricted by data availability to major 
occupational categories. As such, this 
type of analysis cannot identify short- 
ages or surpluses in subspecialties. 
Third, model estimates cannot differen- 
tiate between varying characteristics of 
workers. For example, they cannot dis- 
tinguish between experienced workers 
and recent entrants. Recent surveys in- 
dicate industry’s immediate concerns are 
for experienced workers. Finally, overall 
employment projections do not take into 
account sectoral needs. For example, the 
industrial sector may meet their demand 
for mathematicians by attracting 
qualified personnel away from acade- 
mia, resulting in shortages in the latter 
sector. 


[] Employment level, 1982 


Ea Projected employment growth 
1982-87, STAG/LOW 


2 | + ag Projected employment growth, 
1982-87, OPTIM/HIGH 
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Ea + = Projected employment growth, 
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appendix a 


technical notes 


concepts and 
definitions 


The National Science Foundation 
(NSF) publishes estimates on the 
number, type of employer, work activity, 
and other economic and demographic 
characteristics of persons who meet its 
definition of a scientist or engineer. 
Broadly speaking, a person is consid- 
ered a scientist or engineer if at least two 
of the following criteria are met: 


1. Highest degree in science (includ- 
ing social science) or engineering; 


2. Employed in a science or engineer- 
ing (S/E) occupation; and/or 


3. Professional identification as a sci- 
entist or engineer based on total ed- 
ucation and work experience. 


composite estimates 


The composite estimates, represent- 
ing national totals, are developed as a 
part of NSF’s Scientific and Technical 
Personnel Data System (STPDS). During 
the past two years, NSF has been in the 
process of revising the STPDS in two 
ways: (1) The completion of the 1980 de- 
cennial census provided a mechanism to 
redraw a sample of scientists and engi- 
neers (see “The Postcensal Survey of Sci- 
entists and Engineers” below); and (2) 


The basis on which total estimates are 
created was updated to reflect state-of- 
the-art methodologies. As in the past, 
the system consists of three subsystems, 
each designed to measure the charac- 
teristics of a particular subpopulation: 


e The Postcensal Survey of Scientists 
and Engineers consists of almost 
138,000 cases drawn from those indi- 
viduals who were in the labor force 
or the labor reserve at the time of the 
1980 decennial census. The Postcen- 
sal Survey (as well as the followup 
surveys of Experienced Scientists 
and Engineers) was conducted for 
NSF by the Bureau of the Census. 


« New Entrants Survey is designed to 
measure the magnitude and charac- 
teristics of those who earned de- 
grees in science and engineering 
after the 1980 decennial census was 
completed. Samples of the graduat- 
ing classes of 1980 and 1981 were 
surveyed by the Institute for Survey 
Research, Temple University, Phila- 
delphia, Pennsylvania. 


e The Roster of Doctoral Scientists 
and Engineers, maintained by the 
Commission on Human Resources, 
National Research Council, National 
Academy of Sciences, consists of all 
known doctoral scientists and engi- 
neers in the United States since 
1930. The roster serves as a panel 


from which a sample of 60,000 scien- 
tists and engineers covering the 
years 1940-82 were selected to 
provide data on the doctoral popula- 
tion of the Nation. 


The new methodology resulted in the 
following changes. The estimates con- 
tained herein for 1976, 1978, and 1980 
have been revised based on the 1982 
Postcensal Survey. Additionally, the esti- 
mates of national totals for 1983 reflect a 
major innovation from past estimates. 
Mathematica Policy Research, Inc. 
(MPR) generated these estimates for NSF 
utilizing a computer-based model. This 
model will assist the Foundation in two 
major areas: (1) It will provide additional 
flexibility in the types of cross tabula- 
tions which can be produced, and (2) It 
has the ability to produce estimates on 
an annual basis, and for years in which 
survey data are not available. 


occupation/field of 
science or 
engineering 

Data on field of science or engineering 
are derived from responses to questions 


on various surveys. Fields are classified 
as follows: 
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e Physical sciences—chemistry, phys- 
ics, astronomy, and other physical 
sciences including metallurgy 


« Mathematical sciences—mathe- 
matics and statistics 


« Environmental sciences—earth, at- 
mospheric, and oceanographic sci- 
ences, including geophysics, 
geology, seismology, and 
meteorology 


e Life sciences—agricultural, biolog- 
ical, and medical sciences (excluding 
those primarily engaged in patient 
care) 

¢ Social sciences—economics, includ- 
ing agricultural economics, so- 
ciology, anthropology, and all other 
social sciences 

e Psychology 

« Computer specialties 

e Engineering 

Data on field of employment are de- 

rived from responses to questions that 
request—based on Employment Spe- 
cialties lists included with the question- 
naire—the name of the specialty most 
closely related to the respondent's prin- 
cipal employment. Those who selected 
an employment specialty not in science 
or engineering are assigned to an S/E 
field based on the field of their degree, 
and for those with less than a doctorate, 
their professional self-identification. 


primary work activity 


Data presented on the work activities 
of scientists and engineers represent 
their primary work activities. The data 
are derived from responses to a series of 
questions on the survey instruments that 
ask individuals: (1) to specify their pri- 
mary work activity, and (2) to provide a 
percentage distribution of their work 
time among 10 to 15 listed activities. 


other variables 


Information on other economic and 
demographic variables, such as type of 
employer, sex, race, and ethnic group, 
are based on individual responses to sur- 
vey questions. For information on the 
various survey instruments used in the 
report, see the section entitled “Data 
Sources” below. 
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statistical measures 


Labor force participation rates. The 
labor force is defined as those employed 
and those seeking employment. The la- 
bor force participation rate (LFPR) is the 
ratio of those employed (E) and those 
unemployed but seeking employment 
(U) to the population (P). 


E+U 


LFPR = P 


S/E employment rates. The S/E em- 
ployment rate (ES/E) measures the ratio 
of those holding jobs in science or engi- 
neering (S/E) to the total employment (E) 
of scientists and engineers, which in- 
cludes those holding nonscience and 
nonengineering jobs. 


_ SE 
ES/E = E 


Unemployment rates. The unemploy- 
ment rate (UE/R) shows the ratio of those 
who are unemployed but seeking em- 
ployment (U) to the total labor force (LF 
= E + U). 


S/E underemployment rates. The S/E 
underemployment rate (UDE) shows the 
ratio of those who are working part-time 
but seeking full-time jobs (PTS), or who 
are working in a non-S/E job when an S/E 
job would be preferred (NS/E) to total 
employment (E). 


_ PTS + NS/E 


UDE E 


S/E underutilization rates. The S/E un- 
derutilization rate (UDU) shows the pro- 
portion of those in the total labor force 
(LF = E + U) who are either unem- 
ployed but seeking employment (UV), 
working part-time but seeking full-time 
jobs (PTS), or working involuntarily in a 
non-S/E job (NS/E). 


U + PTS + NS/E 


UDU = E+U 


reliability of s/e 
estimates 


Data for scientists and engineers in 
1983 are computer-generated and there- 
fore cannot be directly associated with 
standard errors. Nonetheless, the 1983 
estimates were based on survey results 
from the 1982 sample of scientists and 
engineers. The following standard error 
table for composite estimates is based on 
1982 results; it may be used as a proxy 
measure for 1983 standard-error 
estimates. 


The sample used for a particular sur- 
vey is only a large number of possible 
samples of the same size that could have 
been selected using the same sample de- 
sign. Even if the same questionnaire and 
instructions were used, the estimate 
from each of the samples would differ 
from each other. The deviation of a sam- 
ple estimate from the average of all possi- 
ble samples is defined as sampling error. 
The standard error of a survey estimate 
attempts to provide a measure of the pre- 
cision with which an estimate from the 
sample approximates the average results 
of all possible samples. 

Selected tables of standard errors for 
the various surveys are contained on the 
following pages as listed below. 


Survey Table 


Composite estimates ot 
total scientists and 


engineers A-1 
Doctoral scientists and 
engineers A-2 


Recent S/E graduates A-3,-4 


The sampling errors shown were gen- 
erated on the basis of approximations 
and, therefore, must be considered esti- 
mates rather than precise measure- 
ments. The standard error may be used 
to construct a confidence interval about a 
given estimate. Thus, when the reported 
standard error is added to and sub- 
tracted from an estimate, the resulting 
range of values reflects an interval with- 
in which about 68 percent of all sample 
estimates, surveyed under the same con- 
ditions, will fall. Intervals reflecting a 
higher confidence level may be con- 
structed by increasing the number of 


standard errors for a given estimate. 
Thus, + 1.6 standard errors defines a 90- 
percent confidence interval; + 2 stand- 
ard errors, a 95-percent confidence 
intervai. 

Nonsampling errors can be attributed 
to many sources: Inability to obtain in- 
formation about all cases; definitional 
difficulties; differences in the interpreta- 
tion of questions; inability or un- 
willingness to provide correct informa- 
tion on the part of the respondents; 
mistakes in recording or coding the in- 
formation, and other errors in collection; 
response; processing; coverage; and im- 
putation. Nonsampling errors are not 
unique to sample surveys since they can, 


and do, occur in complete canvasses as 
well. No systematic attempt has been 
made to identify or approximate the 
magnitude of the nonsampling errors as- 
sociated with the estimates of scientists 
and engineers presented in this report. 


data sources 


Details on survey methods, coverage, 
concepts, definitions, and reliability of 
the data used in this report are contained 
in the following publications of the Na- 
tional Science Foundation: 


U.S. Scientists and Engineers: 1982 
(Detailed Statistical Tables) (NSF 84-321). 


Characteristics of Doctoral Scientists and 
Engineers in the United States: 1983 
(Detailed Statistical Tables) (NSF 85-303), 
in press. 


Characteristics of Recent Science and Engi- 
neering Graduates: 1982 (Detailed Statis- 
tical Tables) (NSF 84-318). 


For a brief description of major sur- 
veys and copies of the survey instru- 
ments, see A Guide to NSF Science Re- 
sources Data, available from the Editorial 
and Inquiries Unit, Division of Science 
Resources Studies, Room L-611, Na- 
tional Science Foundation, Washington, 
D.C. 20550. 


Table A-1. Standard errors for estimates of total scientists and engineers 


Mathe- Environ- 
Size of Total Physical matical Computer mental Life Psychol- Social 
estimate all fields scientists scientists specialists scientists Engineers scientists ogists scientists 
100 75 80 60 80 60 70 80 90 80 
200 100 120 90 120 80 100 120 130 120 
500 170 190 150 200 130 160 180 200 190 
700 200 230 170 230 160 190 220 240 220 
1,000 240 270 210 280 190 230 260 280 260 
2,500 380 430 320 430 290 360 400 4 420 
5,000 540 610 450 620 410 510 570 630 590 
10,000 770 850 600 870 570 720 880 880 810 
25,000 1,200 1,300 740 1,300 810 1,100 1,200 1,300 1,200 
50,000 1,700 1,700 1,800 920 1,600 1,700 1,600 1,700 
75,000 2,100 2,000 2,200 740 1,900 2,000 1,800 2,000 
80,000 2,200 2,000 2,200 650 2,000 2,100 1,700 2,060 
100,000 2,400 2,100 2,400 2,200 2,200 1,400 2,100 
125,000 2,700 2,200 2,600 2,500 2,300 2,200 
150,000 2,900 2,100 2,700 2,700 2,400 2,200 
175,000 3,100 1,900 2,700 2,900 2,500 2,200 
200,000 3,300 1,700 2,800 3,000 2,500 2,000 
225,000 3,500 1,200 2,700 3,200 2,500 1,800 
250,000 3,700 3,400 2,400 1,400 
275,000 3,900 3,500 2,200 
300,000 4,000 3,600 2,000 
400,000 4,600 4,100 
500,000 5,000 4,400 
600,000 5,400 4,600 
700,000 5,800 4,800 
800,000 6,100 5,000 
900,000 6,300 5,100 
1,000,000 6,500 5,100 
1,200,000 6,900 5,000 
1,300,000 7,000 4,800 
1,500,000 7,200 4,400 
2,000,000 7,200 
2,500,000 6,700 
3,000,000 5,400 
3,500,000 2,300 


SOURCE: Mathematica Policy Research, inc 


Table A-2. Standard erroys for doctoral scientists and engineers 


Total employed 
Estimated 

Size of sampling Base of Estimated percent 
estimate error percent | 199 | 2/98 | 5/95 | 10/90 | 25/75 50 
100 35 500 1.53 2.15 3.35 462 6.66 7.69 
200 50 1,000 1.08 1.52 2.37 3.26 4.71 5.44 
500 75 2,000 77 1.08 1.63 2.31 3.33 3.85 
1,000 110 5,000 48 68 1.06 1.46 2.11 2.43 
2,000 150 10,000 34 48 75 1.03 1.49 1.72 
5,000 240 15,000 28 39 61 84 1.22 1.40 
10,000 340 20,000 24 34 53 73 1.05 1.22 
15,000 410 30,000 .20 28 43 60 86 99 
20,000 470 40,000 17 24 37 52 74 £o 
30,000 570 50,600 15 22 34 46 67 77 
40,000 650 75,000 .13 18 27 38 54 63 
50.000 720 100,000 11 15 24 33 47 54 
75,000 840 150,000 09 12 .19 27 38 44 
100,000 930 200,000 .08 11 17 .23 33 38 
150,000 1,030 250,000 07 .10 15 21 .30 34 
200,000 1,040 275,000 07 09 14 .20 .28 33 
250,000 980 300,000 06 09 14 19 27 31 
300,000 820 325,000 .06 08 13 18 26 30 

Employed women 
Estimated ; 

Size of sampling Base of T eoenated percent 
estimate error percent 1/99 2/98 5/95 10/90 25/75 50 
100 20 500 .96 1.35 2.10 2.89 4.17 482 
200 30 1,000 68 95 1.49 2.05 2.95 3.41 
500 50 2,000 48 67 1.05 1.45 2.09 2.41 
1,000 65 5,000 30 43 66 91 1.32 1.52 
2,000 95 10,000 21 30 47 65 93 1.08 
5,000 140 15,000 .18 25 38 53 .76 88 
10,000 190 20,000 15 21 .33 46 66 76 
15,000 220 25,000 14 .19 30 41 59 68 
20,000 230 30,000 12 17 27 .37 54 62 
30,000 230 35,000 11 .16 25 35 50 58 
40,000 180 40,000 11 15 .23 32 47 54 


SOURCE: Nationa! Science Foundation 
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Table A-3. Generalized standard errors for combined 1980 and 1981 


science/engineering bachelor’s-degree recipients 


Mathe- Environ- | 
Size of Total Physical matical Computer mental Life | Psychol Social 
estimate all fields scientists scientists specialists scientists Engineers scientists | ogists scientists 
100 160 90 95 80 8 | 100 140 «6«|)«|«6130 «| ~—(190 
200 230 130 130 120 120 140 190 180 OC 270 
300 280 160 160 140 150 170 230 230 330 
400 320 180 190 160 170 200 270 260 380 
500 360 200 210 180 190 220 300 290 | 430 
750 440 250 260 220 230 270 370 360 520 
1,000 510 280 290 250 260 310 430 410 | 600 
2,000 720 390 400 | 350 | 350 440 | 623 570 | 840 
3,000 890 460 480 420 | 400 540 730 700 CO 1,050 
4,000 1,000 510 540 470 430 620 8.'0 800 | 1,200 
5,000 1,150 550 580 520 430 690 930 | 880 1,300 
6,000 1,250 580 620 550 420 750 1,000 960 1,450 
7,000 1,350 600 650 580 390 810 1,100 | 1,000 1,550 
8,000 1,450 600 670 600 340 860 1,150 | 1,100 1,650 
9,000 1,500 620 680 620 | 240 910 1,200 | 1,150 1,750 
10,000 1,600 620 680 | 950 1,250 / 1,200 1,800 
15,000 1,950 480 610 1,150 1,500 | 1,350 2,200 
20,000 2,250 1,300 1,650 | 1500 | 2,450 
30,000 2,700 | | | 1500 | 1,850 | 1,550 | 2,850 
40,000 3,100 | 1,600 1,950 _ 1400 | 4,000 
50,000 3,400 | 1,700 1,900 / 1,000 — 3,250 
60,000 3,700 | 1,700 1,700 | 3,250 
70,000 3,950 | 1,650 | 1,350 | 3,200 
80,000 4,150 | | 1,550 | 3,050 
90,000 4,350 | | 1,400 | | 2,800 
100,000 4,500 | 1,150 2,350 
200,000 5,400 | | | | | | 
300,000 | 5,050 | | | | | 
400,000 3,250 | | | | 
a i = ee ee <i 
SOURCES: Institute for Survey Research, Temple University, and Nationa! Scrence Foundation 
Table A-4. Generalized standard errors for combined 1980 and 1981 
science/engineering master’s-degree recipients 
Mathe | Environ. | | 
Size of Total Physical matical Computer {| mental | Life Psychol- Social 
estimate all fields scientists scientists specialists scientists | Engineers | scientists | ogists scientists 
oe enirereianrieenteliaemanensnarennensneniennienenseensennthen on 
100 90 60 90 75 40 6 en en 
200 13C 80 130 100 55 95 | 110 | 1390 «| ~~ 150 
300 150 100 150 130 65 110 130 160 190 
400 180 110 180 150 75 130 150 190 210 
500 200 120 190 160 80 | 150 | 170 210 =| 240 
750 240 150 230 1999 | 190 | 200 =| 250 | 290 
1,000 280 160 260 220 100 200 230 | 280 330 
1,500 340 180 300 260 100 | 250 280 320 390 
2,000 390 190 330 290 80 280 310 350 440 
3,000 480 160 350 320 340 | 370 370 510 
4,000 550 320 330 380 400 340 | 550 
5,000 610 320 | 40 | 40 | 20 | ~— 570 
6,000 660 280 440 | 420 | 570 
7,000 710 | 460 410 550 
8,000 750 | 470 | 390 | 510 
9,000 790 480 | 360 | 440 
10,000 820 490 | 300 | 
15,000 970 460 | | 
20,000 1,050 300 | 
30,000 1,150 | | | | 
40,000 1,200 | 
50,000 1,100 | | | 
eo.000 | 0 oe es ee | a 


SOURCES. Institute for Survey Research. Temple University. and Nationa! Science Foundation 
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Table B-1. Number of employed scientists and engineers by field: 1976-83 
Total Employed 
Field 
1976 1978 1980 1982 1983 
Total, all fields 2,331,200 2,609,890 2,860,400 3,253,100 3,465,900 
Total scientists 959,500 1,071,000 1,184,500 1,405,700 1,525,900 
Physical scientists 188,900 208,300 215,200 227,400 235,900 
Chemists 132,800 143,000 148,800 154,100 158,900 
Physicists/astronomers 44,300 46,400 47,200 47,600 43,400 
Other physical scientists 11,800 18,800 19,300 25,600 28,690 
Mathematical scientists 48,600 53,700 64,300 79,400 &6,700 
Mathematicians 43,400 46,300 53,400 62,500 66,000 
Statisticians 5,200 7,300 11,000 16,900 20,700 
Computer specialists 119,000 177,090 207,800 299,000 349,100 
Environmental scientists 54,800 68,900 77,600 87,200 95,100 
Earth scientists 46,500 54,000 64,000 73,600 80,100 
Oceanographers 4,400 7,300 5,109 3,400 2,900 
Atmospheric scientists 3,800 7,600 8,500 10,300 12,100 
Life scientists 213,500 244, 100 287,500 337,100 368,400 
Biological scientists 139,400 164,000 198,300 233,800 255,200 
Agricultural scientists 40,700 49,600 59,300 73,800 84,1090 
Medical scientists 33,300 30,500 29,900 29,500 29,100 
Psychologists 112,500 121,700 128,100 138,400 143,500 
Social scientists 222,300 197,400 204,000 237,200 247,200 
Economists 62,500 62,100 75,000 103,100 112,500 
Sociologists/ 
anthropologists 33,900 40,900 48,300 57,000 62,200 
Other social scientists 125,900 94,400 80,700 77,200 72,500 


See footnotes at end of table. 
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Table B-1. Number of employed 


scientists and engineers by field: 


1976-83-Continued 


Total Employed 


60 


See footnotes at end of table. 


Field 
1976 1978 1980 1982 1983 

Total Engineers 1,371,700 1,538,800 1,675,900 1,847,300 1,940,000 

Astronautical/ 
aeronautical 56,800 62,000 69,500 80,800 84,700 
Chemical 77,500 84,200 94,500 107,700 114,900 
Civil 188,200 211,700 232,100 258,200 271,800 
Electrical/electronic 283,000 341,500 383,100 437,700 470,500 
Mechanical 276,200 299,300 322,600 357,900 371,500 
Other engineers 490,000 540,100 574,100 604,900 626,500 
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Table B-1. 


Number of employed scientists and engineers by field: 


1976-83-Continued 


Employed in S/ZE 


Field 
1976 1978 1980 1982 1983 

Total, all fields 2,122,100 2,364,400 2,542,700 2,866,700 3,049,700 
Total scientists 843,800 937,500 1,032,800 1,147,500 1,244,000 
Physical scientists 154,900 168,200 166,300 210,500 218,400 
Chemists 108,000 111,500 111,600 142, 100 146,500 
Physicists/astronomers 37,000 40,000 39,000 44,900 45,600 
Other physical scientists 10,000 16,600 15,700 23,500 26,300 
Mathematical scientists 43,800 48,000 57,300 68,300 74,800 
Mathematicians 38,800 41,000 46,900 52,800 55,900 
Statisticians 5,000 7,100 10,300 15,500 18,900 
Computer specialists 116,000 171,400 196,700 216,100 252,400 
Environmental scientists 46,6900 56,900 63,100 82,700 90,200 
Earth scientists 39,60) 44,300 50,900 69,900 76,000 
Oceanographers 3,500 5,700 4,600 3,100 2,600 
Atmospheric scientists 3,400 6,900 7,700 9,800 11,600 
Life scientists 198,200 227,800 267,300 298,000 325,600 
Biological scientists 128,600 150,600 182,000 210,100 229,300 
Agricultural scientists 39,100 49.100 58,200 62,300 71,000 
Medical scientists 30,600 28,100 27,100 25,700 25,300 
Psychologists 103,700_ 107,400 112,500 105,600 109,300 
Social scientists 180,500 157,800 169,700 166,200 173,200 
Economists 53,700 52,900 65,500 74,900 81,900 

Sociologists/ 
anthropologists 30,000 32,200 40,200 37,800 40,900 
Other social scientists 96,900 72,700 64,000 53,500 50,300 


See footnotes at 


end of table. 
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Table B-1. Number of employed 


scientists and engineers by field: 


1976-83-Continued 


Employed in S/ZE 


Field 
1976 1978 1980 1982 1983 

Total Engineers 1,278,300 1,426,900 1,509,900 1,719,100 1,805,700 
Astronautical/ 

aeronautical 55,700 61,100 65,000 77,200 80,900 
Chemical 76,400 81,900 89,000 101,100 107,800 
Civil 182,800 205,200 217,000 243,700 256,600 
Electrical/electronic 267,900 327,009 357,400 413,500 444,500 
Mechanical 272,800 296,500 308,800 334,400 347,100 
Other engineers 422,700 455,300 472,600 549,200 568,900 


iS 


NOTE: 
SOURCE: 


Detail may not add to total because of rounding 
National Science Foundation. 
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able B-2. Employment status of scientists and engineers by field and sex: 


1976 and 1983 


Total Labor Force Total Employed Employed in S/E 
Field and sex __ 
1976 1983 1976 1983 1976 1983 1976 1983 

Total, all fields 2,530,100 3,734,000 2,413,300 3,544,500 2,331,200 3,465,900 2,122,100 3,049,700 
Men 2,295,300 3,240,700 2,202,300 3,084,500 2,131,600 3,026,100 1,947,200 2,695,100 
Women 234,800 493,300 211,000 460,000 199,700 439,800 174,900 354,600 
Total scientists 1,048,400 1,647,800 996,000 1,567,000 959,500 1,525,900 843,800 1,244,000 
Men 837,900 1,225,200 807,000 1,173,200 781,300 i, 149,300 689,100 948,200 
Women 210,600 422,600 189,000 393,800 178,200 376,690 154,700 295,800 
Physical scientists 203,900 258,700 194,800 241,900 188,900 235,900 154,900 218,400 
Men 185,400 231,400 177,800 217,500 172,700 212,800 143,600 197,100 
Women 18,500 27,400 17,000 24,400 16,200 23,100 11,300 21,300 
Chemists 142,500 176,200 136,300 163,300 132,800 158,900 108,000 146,500 
Men 127,200 153,900 122,300 143,600 119,100 140,300 93,200 129,300 
Women 15,300 22,200 14,100 19,700 13,700 18,700 9,800 17,200 
Physicists/astronomers 48,400 52,000 45,800 49,300 44,300 48,400 37,0900 45,600 
Men 46,100 48,900 43,800 46,600 42,600 45,800 35,900 43,200 
Women 2,300 3,000 2,000 2,700 1,700 2,600 1,100 2,450 
Other physical scientists 13,000 30,600 12,700 29,300 11,800 28,600 10,000 26.300 
Men 12,100 28,500 11,800 27,300 10,9900 26,700 9,500 24,600 
Women 900 2,100 900 2,000 800 1,900 400 1,700 
Mathematical scientists 55,000 94,200 51,100 88,600 48,600 86,700 43,800 74,800 
Men 40,700 61,900 39,000 58,700 37,160 57,700 33,700 48,700 
Women 14,300 32,300 12,200 29,900 11,500 29,000 10,000 26,100 
Mathematicians 49,200 72,000 45,800 67,500 43,400 66,000 38,530 55,900 
Men 36,900 50,000 35,500 47,400 33,700 46,600 30,500 33,600 
Women 12,300 22,100 10,300 20,200 9,700 19,400 8,200 17,300 


See footnotes at end of table. 
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Table B-2. Employment status of scientists and engineers by field and sex: 1976 and 1983-Continued 
| | | 
Total Labor Force | Total Employed Employed in S/E 
Field and sex 7 | 
1976 | 1933 1976 1983 | 1976 1933 | 1976 1933 

| i 
Statisticians 5,800 22,200 5,400 21,100 5,200 2t,700 5,009 18,900 
Men 3,800 11,900 3,509 11,400 3,400 17,100 3,290 10,200 
Women 2,000 10,300 1,800 9,700 1,800 9,600 1,809 8,500 
Computer specialists 125,900 361,200 122,009 352,800 119,000 349,100 116,000 252,400 
Men 101,600 256,900 100,209 254,200 98,400 251,700 95,100 181,400 
Women 24,300 104,200 21,800 98,700 20,600 97,400 20,900 71,000 
Environmental scientists 58,300 103,900 56,000 97,800 54,890 95,100 46,699 $9,209 
Men 53,800 87,200 52,000 82,500 50,900 80,500 44,000 76,400 

Women 4,500 16,700 4,000 15,300 3,900 14,600 2,600 13.8C 

Earth scientists 49,600 87,400 47,600 82,400 46,500 80,120 39,600 76,000 
Men 45,400 72,300 43,900 68,500 42,300 66,890 37,300 63,500 
Wonen 4,200 15,200 3,700 13,900 3,609 13,300 2,400 12,600 
Oceanographers 4,600 3,200 4,500 3,100 4,400 2,900 3,500 2,699 
Men 4,600 2,800 4,500 2,800 4,400 2,600 3,500 2,300 
Women (1) 400 (1) 400 (1) 300 (1) 309 
Atmospheric scientists 4,100 13,300 3,900 12,360 3,800 12,100 3,400 11,650 
Men 3,800 12,100 3,600 11,200 3,600 11,600 3,290 10,600 
Women 300 1,200 300 1,100 300 1,100 200 1,000 
Life scientists 230,700 399,890 219,700 377,800 213,500 368,400 198,200 25,600 
Men 191,800 307,900 184,500 293,100 179,600 288,100 167,700 256,400 
Women 38,900 92,000 35,300 84,700 33,900 80,300 30,500 69,200 
Biological scientists 151,100 277,500 143,600 261,800 139,400 255,200 128,600 229,300 
Men 124,000 212,600 119,100 202,300 115,300 199,000 106,200 189,700 
Women 27,100 64,900 24,600 59,500 24,100 56,200 22,406 43,600 


See footnotes at end of table. 
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Table B-2. Employment status of scientists and engineers by field and sex: 1976 and 1983-Continued 
Total Labor Force Total Employed Employed in S/ZE 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Agricultural scientists 44,300 91,600 41,900 86,600 40,700 84,100 39,100 71,000 
Men 42,500 72,000 40,300 68,300 39,100 66,700 37,400 56,000 
Women 1,800 19,600 1,700 18,300 1,600 17,400 1,600 15,000 
Medical scientists 35,300 30,800 34,100 29,400 33,300 29,100 30,600 25,300 
Men 25,300 23,300 25,100 22,500 25,100 22,300 24,100 19,700 
Women 9,900 7,500 9,000 6,900 8,200 6,800 6,500 5,600 
Psychologists 122,500 155,000 118,200 148,200 112,500 143,500 103,700 109,300 
Men 81,800 89,500 80,200 86,600 76,900 84,200 71,600 67,300 
Women 40,700 65,400 38,000 61,600 35,600 59,300 32,000 42,100 
Social scientists 252,200 275,000 234,200 259,800 222,300 247,200 180,500 173,200 
Men 182,800 190,400 173,400 180,600 165,700 174,400 133,200 120,900 
Women 69,400 84,600 60,800 79,300 56,600 72,800 47,300 52,300 
Economists 70,300 124,200 64,300 117,500 62,500 112,500 53,700 81,900 
Men 60,500 99,200 56,400 94,100 54,600 90,900 46,300 65,300 
Women 9,800 24,900 8,000 23,400 8,000 21,600 7,400 16,600 
Sociclogists/ 
anthropologists 41,600 68,700 39,400 65,300 33,900 62,200 30,000 40,900 
Men 26,100 37,600 25,400 35,700 22,500 34,800 19,700 23,600 
Women 15,500 31,100 13,900 29,600 11,400 27,400 10,300 17,300 
Other social scientists 149,300 82,200 130,500 77,100 125,900 72,500 96,900 50,300 
Men 96,200 53,600 91,500 50,800 88,700 48,700 67,200 31,900 
Women 44,200 28,500 38,900 26,300 37,200 23,800 29,600 18,400 
Total Engineers 1,481,700 2,086,200 1,417,300 1,977,500 1,371,700 1,940,000 1,278,300 1,805,700 
Men 1,457,500 2,015,600 1,395,300 1,911,400 1,350,300 1,876,700 1,258, 100 1,746,900 
Women 24,200 70,700 22,000 66,200 21,400 63,300 20,200 58,800 
Astronautical/ 
aeronautical 62,300 91,300 59,200 86,300 56,800 84,700 55,700 80,900 
Men 61,500 89,600 58,700 84,700 56,400 83,100 55,100 79,400 
Women 900 1,700 400 1,600 400 1,600 400 1,500 


See footnotes at end of table. 


Table B-2. Employment status of scientists and engineers by field and sex: 1976 and 1983-Continued 
Total Labor Force Total Employed Employed in S/ZE 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Chemical 83,900 127,500 79,300 118,400 77,500 114,900 76,400 107,800 
Men 81,000 118,600 76,600 110,700 75,000 107,600 73,700 100,900 
Women 3,000 8,900 2,800 7,700 2,500 7,300 2,500 6,900 
Civil 201,800 292,100 193,500 277,200 188,200 271,800 182,800 256,600 
Men 195,900 285,800 187,600 271,400 182,800 266,300 178,100 251,200 
Women 6,000 6,300 5,800 5,900 5,400 5,500 4,800 5,400 
Electrical/electronics 295,600 496,900 288,100 476,460 2€3,000 470,500 267,900 444,500 
Men 293,200 486,300 286,500 466,400 281,400 461,100 266,500 436,100 
Women 2,400 10,600 1,600 9,900 1,600 9,400 1,400 8,400 
Mechanical 297,800 403,500 288,500 379,300 276,200 371,500 272,800 347,100 
Men 295,400 397,500 286,200 373,600 273,900 366,000 270,600 342,000 
Women 2,500 6,000 2,300 5,700 2,300 5,400 2,200 5,100 
Other engineers 540,100 675,000 508,800 639,900 490,000 626,500 422,700 568,900 
Men 530,600 637,800 499,700 604,600 480,900 592,600 414,200 537,400 
Women 9,500 37,200 9,100 35,300 9,100 33,790 8,500 31,500 
(1) Too few cases to estimate. 
NOTE: Detail may not add to total because of rounding 
SOURCE: National Science Foundation. 
om 
rr 
7 
3 
af 
“ 
ow a, 
= 
rr 
wn 
a 


- 
YY 


TIGVUVAY AdO9 1538 


9S 


Table B-3. Employment status of scientists and engineers by field and race: 1976 and 1983 
Total Labor Force Total Employed Employed in S/E 
rield and race 
1976 1983 1976 1983 1976 1983 1976 1983 

Total, all fields 2,530,100 3,734,000 2,413,300 3,544,500 2,331,200 3,465,900 2,122,100 3,049,700 
White 2,328,100 3,426,700 2,215,200 3,247,900 2,141,900 3,180,000 1,949,700 2,800,390 
Black 42,000 88,800 40,500 86,600 38,100 82,800 34,900 67,900 
Asian 109,900 155,700 108,300 150,200 166,600 145,300 98,500 132,200 
Other 50,100 62,800 49,400 59,900 44,600 57,800 38,900 49,300 
Total scientists 1,948,400 1,647,800 996,000 1,567,000 959,500 1,525,900 &43,800 1,244,000 
White 954,400 1,511,100 904,400 1,436,500 870,900 1,401,000 764,200 1,144,500 
Black 24,000 51,000 22,600 49,500 21,400 47,400 19,400 35,200 
Asian 49,700 57,300 49,200 54,500 48,500 52,400 43,100 44,500 
Other 20,400 28,400 19,700 26,500 18,700 25,000 17,100 19,700 
Physical scientists 203,900 258,700 194,800 241,900 188,900 235,900 154,900 218,400 
White 186,100 241,400 177,700 226,200 172,400 221,000 141,200 205,390 
Black 3,400 4,300 3,400 3,900 3,200 3,700 2,400 3,000 
Asian 8,200 9,700 8,000 9,000 7,600 8,500 6,400 7,800 
Other 6,200 3,300 5,700 2,800 5,700 2,700 4,900 2,300 
Chemists 142,500 176,200 136,300 163,300 132,809 158,900 108,000 146,500 
White 130,200 163,100 124,500 151,500 121,200 147,800 $3,700 136,8600 
Black 2,800 3,600 2,800 3,200 2,800 3, 100 2,190 2,600 
Physicists/astronomers 48,400 52,000 45,800 49,300 44,300 48,400 37,000 45,600 
White 44,000 49,200 41,700 46,700 40,500 46,000 33,400 43,400 
Black 500 500 500 500 300 400 200 200 
Asian 700 1,400 700 1,400 600 1,400 600 1,400 
Other 3,200 800 2,900 700 2,900 600 2,700 600 
Other physical scientists 13,000 30,600 12,700 29,300 11,800 28,600 10,0090 26,300 
White 11,800 29,200 11,500 27,900 10,700 27,200 9,100 25,100 
Black 100 200 100 200 100 200 100 200 
Asian 400 700 400 700 200 700 2090 700 
Other 700 500 7006 400 700 400 690 590 


See footnotes at end of table. 


Table B-3. 


Employment status of scientists and engineers by field and race: 


1976 and 1983-Continued 


Total Labor Force Total Employed Employed in S/E 
Field and race 
1976 1983 1976 1983 1976 1983 1976 1983 
Mathematical scientists 55,000 94,200 51,100 88,600 48,600 86,700 43,800 74,800 
White 50,468 85,788 46,866 83,609 44,209 79,0090 39,499 67,600 
Black 2,700 4,100 2,600 4,000 2,600 3,900 2,500 3,700 
Asian 1,700 3,500 1,600 3,100 1,600 3,106 1,600 2,800 
Other 200 900 200 800 200 800 200 700 
Mathematicians 49,200 72,000 45,800 67,500 43,400 66,000 38,800 55,900 
White 45,300 65,700 42,100 61,500 39,700 60,300 35,200 50,400 
Asian 1,200 2,600 1,200 2,500 1,200 2,400 1,200 2,200 
Other 200 800 200 700 200 700 200 760 
Statisticians 5,800 22,200 5,400 21,100 5,200 20,700 5,000 18,900 
White 5,000 20,000 4,700 19,100 4,500 18,700 4,300 17,200 
Black 300 1,200 200 1,200 200 1,200 209 1,100 
Asian 500 900 400 700 400 700 400 600 
Other (1) 100 (1) 100 (1) 100 (1) (1) 
Computer specialists 125,900 361,200 122,000 352,800 119,000 349,100 116,000 252,400 
White 116,800 326,700 113,100 319,100 110,700 315,900 108,000 227,500 
Black 2,300 12,100 2,200 11,900 1,600 11,700 1,500 8,200 
Asian 4,000 16.500 4,000 16,300 4,000 16,000 3,900 12,700 
Other 2,700 5,800 2,700 5,600 2,700 5,500 2,600 4,000 
Environmental scientists 58,300 103,900 56,000 97,800 54,800 95,100 46,600 90,200 
White 51,600 96,900 49,300 91,200 48,300 88,700 40,700 §4,000 
Black 2,100 700 2,100 700 2,000 600 1,800 400 
Asian 3,400 4,000 3,400 3,800 3,200 3,700 2,900 3,700 
Other 1,200 2,300 1,200 2,100 1,200 2,100 1,200 2,100 
Earth scientists 49,600 87,400 47,600 82,400 46,500 80,100 39,600 76,000 
white 45,300 81,800 43,300 76,900 42,400 74,900 35,800 71,000 
Black 200 600 200 600 200 600 200 400 
Asian 2,900 3,000 2,900 3,000 2,700 3,000 2,500 2,900 
Other 1,200 2,000 1,200 1,800 1,200 1,700 1,200 1,700 
sse footnotes at end of table. 
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ex lable B-3. Employment status of scientists and engineers by field and race: 1976 and 1983-Continued 
o 
= Total Labor Force Total Employed Employed in SZE 
o> Field and race 
a 
— 1976 1983 1976 1983 1976 1983 1976 1983 
= 
~< Oceanographers 4,600 3,200 4,500 3,100 4,400 2,900 3,500 2,600 
ra White 2,700 2,900 2,600 2,900 2,600 2,600 1,800 2,300 
sa Black 1,800 100 1,800 (1) 1,800 (1) 1,600 (1) 
Asian 100 100 100 100 100 100 100 100 
Other (1) 200 (1) 200 (1) 200 (1) 200 
Atmospheric scientists 4,100 13,300 3,900 12,300 3,800 12,100 3,400 11,600 
White 3,600 12,200 3,400 11,400 3,400 11,200 3,000 10,700 
Black (1) 100 (1) 100 (1) 100 (1) 100 
Asian 400 900 400 700 400 700 400 700 
Other (1) 100 (1) 100 (1) 100 (1) 100 
Life scientists 230,700 399,800 219,700 377,800 213,500 368,400 198,200 325,600 
White 217,500 375,700 206,900 355,000 200,700 346, 100 186,100 306,200 
Black 4,900 9,500 4,900 9,200 4,900 9,000 4,700 8,500 
Asian 5,600 9,200 5,400 8,600 5,300 8,400 5,300 7,000 
Other 2,600 5,400 2,500 5,000 2,500 4,800 2,000 3,990 
Biological scientists 151,100 277,500 143,600 261,800 139,400 255,200 128,600 229,300 
White 142,400 260,300 135,200 245,400 131,000 239,100 120,700 214,800 
Black 3,000 7,600 3,000 7,300 3,000 7,300 2,900 6,800 
Other 1,709 3,600 1,700 3,500 1,700 3,300 1,200 2,600 
Agricultural scientists 44,300 91,600 41,900 86,600 40,700 84,100 39,100 71,000 
White 42,300 86,700 40,000 82,100 38,800 79,800 37,200 67,800 
Black 500 1,500 500 1,500 500 1,400 400 1,300 
Asian 900 2,000 900 1,900 900 1,800 900 1,000 
Other 600 1,300 5006 1,100 500 1,100 500 900 
Medical scientists 35,300 30,800 34,100 29,400 33,300 29,100 30,600 25,300 
White 32,700 28,700 31,700 27,500 30,900 27,200 28,200 23,600 
Black 1,400 400 1,400 400 1,400 400 1,400 400 
Other 300 400 300 400 300 400 300 400 


See footnotes at end of table. 


Table B-3. Employment status of scientists and engineers 


by field and race: 


1976 and 1983-Continued 


Total Labor Force Total Employed Employed in S/E 
Field and race 
1976 1983 1976 1983 1976 1983 1976 1983 
Psychologists 122,500 155,000 118,200 148,200 112,500 143,500 103,700 109,300 
White 114,100 145,600 109,800 139,400 105,100 135,100 97,100 104,200 
Black 3,800 5,200 3,800 5,100 3,800 4,700 3,700 2,509 
Asian 1,000 1,700 1,000 1,400 1,000 1,400 700 1,200 
Other 3,600 2,500 3,600 2,300 2,600 2,200 2,100 1,500 
Social scientists 252,200 275,000 234,200 259,800 222,300 247,200 180,500 173,200 
White 217,800 239,000 200,800 225,100 189,400 215,300 151,600 149,700 
Black 4,700 15,000 3,700 14,700 3,300 13,700 2,900 8,900 
Asian 25,900 12,700 25,800 12,100 25,800 11,300 22,100 9,400 
Other 3,800 8,300 3,800 7,900 3,800 7,000 3,800 5,200 
Economists 70,300 124,200 64,300 117,500 62,500 112,500 53,700 81,900 
White 62,300 109,200 56,300 103,000 54,500 99,200 46,000 70,300 
Black 800 3,200 800 3,200 800 3,000 700 2,400 
Asian 6,700 8,500 6,700 8,100 6,700 7,500 6,600 6,600 
Other 500 3,300 500 3,100 500 2,800 500 2,600 
Sociologists/ 
anthropologists 41,600 68,700 39,400 65,300 33,900 62,200 30,000 40,900 
White 37,900 57,600 35,700 54,700 30,200 52,500 26,200 35,300 
Black 500 6,300 500 6,000 500 5,900 400 2,900 
Asian 1,100 1,909 1,100 1,900 1,100 1,800 1,200 1,500 
Other 2,000 2,800 2,000 2,600 2,000 1,900 2,000 1,200 
Other social scientists 140,300 82,200 130,500 77,100 125,900 72,500 96,900 50,300 
White 117,700 72,200 108,800 67,300 104,700 63,700 79,500 44,100 
Black 3,400 5,500 2,400 5,500 2,900 4,700 1,800 3,600 
Asian 18,000 2,300 18,000 2,100 18,000 1,900 14,400 1,300 
Other 1,200 2,200 1,200 2,200 1,200 2,200 1,200 1,400 
Total Engineers 1,481,700 2,086,200 1,417,300 1,977,500 1,371,700 1,940,000 1,278,300 1,805,700 
White 1,373,700 1,915,600 1,310,800 1,811,400 1,271,000 1,779,000 1,185,500 1,655,800 
Black 18.100 37,800 17,800 37,100 16,700 35,400 15,500 32,700 
Asian 60,200 98,400 59,100 95,700 58,120 92,900 55,400 87,600 
Other 29,700 34,400 29,700 33,400 25,900 32,800 21,900 29,600 
co 
A See footnotes at end of table. 
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Table B-3. Employment status of scientists and engineers by field and race: 1976 and 19835-Continued 


SOURCE: National Science Foundation. 


| 
Total Labor Force Total Employed | Employed in S/E 
Field and race ; 
_ 1976 1983 1976 1983 1976 1983 | 1976 1983 
rvy | 
ow 
“+ Astronau’ical/ 
£3 aeronautical 62,300 91,300 59,260 86,300 56.800 84,700 55,700 80,900 
“~~ White 59,700 85,800 56,590 80,800 54,100 79,500 52,909 76,000 
= Black 300 1,400 3090 1,460 366 1,408 309 1,300 
= Asian 1,600 3,000 1,600 2.900 1,600 2,800 1,600 2,800 
_ Other 700 1,100 700 1,100 700 1,106 700 800 
— Chemical 83,900 127,500 79,300 118,400 77,500 114,900 76,400 107,800 
oo White 78,200 114,600 73,600 106,300 72,200 103,500 71,100 97,100 
| Black 1,500 1,300 1,500 1,300 1,500 1,100 1,500 1,000 
Asian 2,900 9,500 2,900 9,000 2,400 8,600 2,400 8,100 
Other 1,400 2,100 1,400 1,900 1,400 1,700 1,400 1,600 
Civil 201,800 292,100 193,500 277,200 188,200 271,800 182,800 256,609 
White 177,400 262,100 169,300 248,100 165,760 243,400 162,500 230,100 
Black 1,700 4,500 1,600 4,400 1,600 4,200 1,600 4,100 
Asian 15,100 19, 300 14,800 18,600 14,800 18,200 14,800 17,000 
Other 7,700 6,300 7,700 6.200 6,100 6,000 3,700 5,400 
Electrical/electronics 295,600 496,900 288,100 476,400 283,000 470,500 267,900 444,500 
White 274,800 449,400 267,600 430,200 262,500 425,200 248,800 401,600 
Black 3,100 12,600 2,900 12,200 2,900 11,7090 2,600 19,600 
Other 3,800 7,800 3,800 7,700 3,800 7,600 3,800 7,000 
Mechanical 297,800 403,500 288,500 379,309 276,200 371,500 272. 800 347,100 
White 277,600 375,700 268,900 352,100 258,700 345,400 255,300 322,600 
Black 2,400 4,200 2,400 4,200 2,400 4,000 2,200 3,600 
Asian 10,500 17,500 9,900 17,200 9,700 16,400 9,600 15,300 
Other 7,400 6,100 7,400 5,800 5,500 5,700 5,500 5,500 
Other engineers 540,100 675,000 508,800 639,900 490,000 626,500 422,700 568,900 
White 506,100 628,100 47%,.90°2 59=,900 457,800 582,000 394,900 528,300 
Black 9,200 13,700 9,100 13,6e5¢0 8,000 13,9000 7,000 12,000 
Asian 16,000 22,100 16,000 21,700 15,800 20,9900 14,300 19,300 
Other 8,800 11,000 8,800 10,800 8,500 10,6090 6,500 9,300 
(1) Too few cases to estimate. 
NOTE: Detail may not add to total because of rounding 
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Table B-4. Employment status of Hispanic scientists and engineers 


by field: 1983 


| 
Field | Total Labor force Total Employed in 
employed S7E 
Total, all fields 79,500 76,200 74,100 61,800 
Total scientists 33,300 31,200 30,100 21,900 
Physical scientists 4,500 3,900 3,700 3,100 
Chemists 2,800 2,400 2,300 2,000 
Physicists/astronomers 1,200 900 900 700 
Other physical scientists 600 600 600 400 
Mathematical scientists 1,700 1,600 1,600 1,400 
Mathematicians 1,100 1,000 1,000 900 
Statisticians 600 600 600 590 
Computer specialists 5, 49 5,300 5,300 3,800 
Environmental scientists 1,600 1,500 1,500 1,400 
Earth scientists 1,400 1,300 1,300 1,200 
Oceanographers (1) (1) (1) (1) 
Atmospheric scientists 200 100 100 100 
Life scientists 8,200 7,600 7,300 5,700 
Biological scientists 5,200 5,000 4,700 3,800 
Agricultural scientists 2,100 1,800 1,800 1,300 
Medical scientists 900 900 900 600 
Psychologists 2,600 2,400 2,400 1,200 
Social scientists 9,400 9,000 8,300 5,200 
Economists 3,000 2,900 2,606 1,900 
Sociologists/anthropologists 3,500 3,400 3,200 1,500 
Other social scientists 2,800 2,600 2,600 1,800 


See footnotes at end of table. 
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m™ Table B-4¢. Employment status of Hispanic scientists and engineers 
by field: 1983-Continued 
Field Total Labor force Total Employed in 
employed S7E 
Total engineers 46,200 45,000 44,100 39,900 
Aeronautical/astronautical 1,600 1,600 1,600 1,300 
Chemical 3,500 3,300 3,200 2,700 
Civil 8,900 8,700 8,400 7,900 
Electrical/electronics 10,100 9,900 9,800 9,300 
Industrial 3,000 2,800 2,800 2,400 
Materials 500 300 300 300 
Mechanical 7,400 7,300 7,200 6,400 
Mining 100 100 100 100 
Nuclear 200 200 200 200 
Petroleum 1,000 900 900 800 
Other engineers 9,800 9,700 9,600 8,400 
(1) Too few cases to estimate. 
NOTE: Detail may not add to total because of rounding. 


SOURCE: National Science Foundation. 


¢ 


FOV YAY Ad 1670 


Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983 —~ 
Total Labor force 
Field and sex 
1973 1981 1983 1973 1981 1983 

Total, all fields 238,800 364,200 395,000 224,300 346,600 373,000 
Men 218,000 318,400 340,500 205,800 304,700 322,900 
Women 20,800 45,700 54,600 18,500 42,000 50,100 
Total scientists 201,500 305,800 331,200 188,200 289,500 311,200 
Men 180,900 260,900 277,800 169,900 248,300 262,200 
Women 20,700 44,900 53,400 18,300 41,200 49,000 
Physical scientists 53,100 67,600 69,600 49,800 63,600 64,800 
Men 50,500 63,300 64,800 47,600 59,800 60,500 
Women 2,600 4,300 4,800 2,300 3,800 4,300 
Chemi sts 34,000 45,300 45,600 31,700 42,200 41,900 
Men 32,000 41,700 41,600 29,900 39,000 38,300 
Women 2,000 3,700 4,000 1,800 3,200 3,600 
Physicists/Astronomers 19,100 22,300 24,000 18,100 21,400 22,900 
Men 18,500 21,600 23,200 17,700 20,700 22,200 
Women 500 700 800 500 600 700 
Mathematical scientists 13,100 16,500 17,400 12,400 15,700 16,500 
Men 12,100 15,000 15,800 11,500 14,300 15,100 
Women 1,000 1,500 1,600 800 1,300 1,400 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex! 1973, 1981, and 1983-Continued 
Total Labor force 
Field and sex 

1973 1981 1983 1973 1981 1983 
Mathematicans 11,600 13,800 14,500 10,900 13,100 13,700 
Women 900 1,200 1,200 800 1,000 1,100 
Statisticians 1,500 2,600 2,900 1,500 2,600 2,800 
Men 1,400 2,300 2,600 1,400 2,300 2,500 
Women 100 3090 300 100 300 300 
Computer specialists 2,800 9,100 12,300 2,700 9,100 12,200 
Men 2,700 8,400 11,000 2,600 8,400 10,900 
Women 100 700 1,300 100 700 1,300 
Environmental scientists 10,900 16,400 17,100 10,400 16,000 16,600 
Men 10,600 15,06 16,200 10,200 15,100 15,600 
Women 300 900 1,000 300 900 900 
Earth scientists 9,100 12,400 13,100 8,700 12,100 12,600 
Women 200 600 700 200 600 700 
Oceanographers 1,200 1,800 1,800 1,100 1,800 1,800 
Men 1,200 1,600 1,600 1,100 1,600 1,600 
Women (1) 2nn 200 (1) 200 200 
Atmospheric scientists 700 7.200 2,300 600 2,100 2,200 
‘Men 600 100 2,200 600 2,000 2,100 
Women (1) 100 100 (1) 100 100 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued 
| 1 
| Total | Labor force 
Field and sex : 1 
| 1973 1981 1983 | 1973 1981 | 1983 
l l | 
Life scientists 62,100 91.900 101,400 57,800 86,000 94,000 
Men 54,400 76,6090 82,900 51,000 72,200 77,300 
Women 7,700 15,300 18,500 6,700 13,800 16,700 
Biological scientists 40,600 54,400 60,900 37,700 50,500 56,200 
blomen 6,200 10,600 12,500 5,500 9,400 11,100 
Agricultural scientists 10,000 14,700 16,000 9,300 13,600 14,700 
Men 9,800 14,309 15,200 9,100 13,200 14,000 
Women 200 500 800 100 400 700 
Medical scientists 11,500 22,800 24,500 10,800 21,900 23,200 
Men 10,200 18,600 19,200 9,600 17,900 18,200 
Women 1,300 4,200 5, 30% 1,100 4,000 5,000 
Psychologists 27,100 45,000 49,700 25,200 43,300 47,200 
Men 21,500 32,400 34,800 20,200 31,400 33,300 
Women 5,600 12,600 14,900 5,000 11,900 13,900 
Social scientists 32,500 59,200 63,700 29,500 56,000 60,000 
Women 3,400 9,600 11,300 3,140 8,800 10,400 
Economists 10,800 17,100 18,100 9,80\' 16,000 17,000 
Men 10,200 15,709 16,500 9,200 14,800 15,600 
Women 600 1,%00 1,600 500 1,200 1,400 


See footnotes at end of table. 
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‘Table B-5. Employment status cf doctoral scientists and engineers by field and sex: 1975, 1981, and 19835-Continued 


| | 
| Total | Labor force 
Field and sex : : 
| 1973 | 1981 1983 | 1973 1981 | 1983 
| | | | 
Socioloagists/Anthropologi sts 7,200 11,900 13,400 6,700 11,200 12,400 
Men 5,800 8,700 9,500 5,400 8,100 8,700 
blomen 1,400 3,300 4,000 1,300 3,100 3,600 
Other social scientists 14,500 30,200 32,200 13,400 28,700 30,600 
Men 13,100 25,200 26,500 12,100 24,200 25,200 
Women 1,400 5,000 5,700 1,300 4,600 5,400 
Total engineers 37,300 58,400 63,800 36,100 57,100 61,800 
Men 37,1090 57,600 62,700 36,000 56,300 60,700 
Women 200 800 1,100 200 800 1,100 
Aeronautical/astronautical 1,700 2,500 3,700 1,700 2,560 3,700 
Men 1,700 2,500 3,700 1,700 2,500 3,660 
blomen (1) (1) 100 (1) (1) 100 
Cherical 4,800 7,600 7,700 4,500 7,200 7,209 
Men 4,800 7,600 7,600 4,500 7,100 7,100 
Women (1) 100 106 (1) 100 100 
Civil 3,200 6,200 5,500 3,100 6,100 5,300 
Men 3,200 6,100 5,400 3,100 6,000 5,200 
Women (1) 100 100 (1) 100 100 
Electrical/electronics 7,300 10,800 13,100 7,100 10,600 12,700 
Men 7,300 10,700 12,800 7,100 10.500 12,500 
Women (1) 100 200 (1) 100 200 


Sea footnotes at end of t=ble. 


Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued 
Total Labor force 
Field 2nd sex 

1973 1981 1983 1973 1981 1983 
Mechanical 3,400 5,600 5,900 3,300 5,400 5,760 
Men 3,400 5,500 5,900 3,300 5,300 5,600 
Women (1) (1) 100 (1) (1) 1006 
Nuclear 1,300 2,100 2,300 1,300 2,100 2,300 
Men 1,300 2,000 2,300 1,300 2,000 2,300 
Women (1) (1) (1) (1) (1) (1) 
Other engineers 15,600 23,600 25,500 15,100 23,300 24,900 
Men 15,600 23,200 25,000 15,100 22,900 24,400 
Women 100 400 500 100 400 500 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued 
Employed Employed in S/E 
Field and sex 
1973 1981 1983 1973 1981 1983 
Total, all fields 220,300 344,000 369,300 208,300 314,500 327,400 
Men 203,400 303,000 320,500 192,600 277,800 284,900 
Women 16,900 41,000 48,800 15,700 36,800 42,500 
Total scientists 184,600 286,900 307,800 173,809 261,400 271,200 
Men 167,800 246,700 260,000 158,300 225,400 229,700 
Women 16,800 40,200 47,800 15,500 36,000 41,500 
Physical scientists 48,500 63,100 64,000 45,100 57,100 56,300 
Men 46,600 59,300 59,800 43,400 53,800 52,700 
Women 1,900 3,800 4,200 1,700 3,300 3,600 
Chemists 30,800 41,900 41,300 28,300 38,000 36,900 
Men 29,300 38,800 37,800 27,000 35,300 33,900 
Women 1,500 3,200 3,500 1,300 2,800 3,000 
Physicists/Astronomers 17,800 21,200 22,700 16,800 19,000 19,400 
Men 17,300 20,600 22,000 16,400 18,500 18,800 
Women 400 600 700 400 500 600 
Mathematical scientists 12,100 15,600 16,400 11,800 14, 104% 14,300 
Men 11,400 14,300 15,000 11,100 12,900 13,100 
Women 800 1,300 1,400 700 1,200 1,200 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued 
Employed Employed in S/E 
Field and sex 

1973 1981 1983 1973 1981 1983 
Mathematicans 10,700 13,000 13,600 10,400 11,700 11,700 
Men 10,000 12,000 12,500 9,700 10,800 10,800 
Women 700 1,000 1,100 700 900 900 
Statisticians 1,500 2,500 2,800 1,400 2,400 2,600 
Women 100 300 300 100 300 300 
Computer specialists 2,700 9,100 12,200 2,700 9,000 12,000 
Men 2,600 8,400 10,900 2,600 8,300 10,700 
Women 100 700 1,300 100 700 1,300 
Environmental scientists 10,300 15,900 16,500 10,100 15,300 15,700 
Men 10,100 15,100 15,600 9,900 14,500 14,800 
Women 300 900 900 300 800 900 
Earth scientists 8,600 12,000 12,500 8,400 11,500 11,900 
Women 200 600 600 200 500 600 
Oceanographers 1,100 1,800 1,700 1,100 1,700 1,700 
Men 1,100 1,600 1,600 1,100 1,600 1,500 
Women (1) 200 200 (1) 200 200 
Atmospheric scientists 600 2,100 2,200 600 2,100 2,100 
Men 600 2,000 2,100 600 2,000 2,000 
Women (1) 100 100 (1) 100 100 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 


1981, and 1983-Continued 


FIGWUVAY AdOS 1S3¢ 


Employed Employed in S/E 
Field and sex 
1973 1981 1983 1973 1981 1983 
Life scientists 56,700 84,900 92,800 54,800 80,700 85,900 
Men 50,600 71,600 76,600 49,000 68,300 71,000 
Women 6,100 13,300 16,200 5,800 12,500 14,900 
Biological scientists 36,800 49,600 55,200 35,400 46,700 50,590 
Men 31,900 40,600 44,600 30,800 38,500 40,900 
Women 4,900 9,000 10,600 4,600 8,300 9,600 
Agricultural scientists 9,200 13,500 14,500 8,900 12,600 13,400 
Men 9,100 13,100 13,900 8,800 12,300 12,800 
Women 100 400 700 100 300 600 
Medical scientists 10,700 21,800 23,100 10,400 21,300 22,000 
Men 9,600 17,800 18,100 9,400 17,500 17,300 
Women 1,100 3,900 4,900 1,000 3,800 4,700 
Psychologists 24,800 42,800 46,600 23,500 39,400 41,700 
Men 20,000 31,100 33,000 19,000 28,700 29,500 
Women 4,800 11,700 13,700 4,500 10,600 12,200 
Social scientists 29,400 55,500 59,300 25,900 45,800 45,300 
Men 26,500 47,000 49,300 23,400 38,900 37,900 
Women 2,900 8,600 10,100 2,500 6,906 7,500 
Economists 9,700 16,000 17,000 8,300 13,200 13,400 
Men 9,200 14,800 15,500 7,900 12,200 12,200 
Women 500 1,200 1,400 400 1,000 1,200 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 


1981, and 1983-Continued 


Employed Employed in S/E 
Field and sex 
1981 1983 1981 1983 
Sociologists/Anthropologi sts 11,000 12,100 9,100 9,500 
Men 8, 100 8,600 6,600 6,800 
Women 2,960 3,500 2,500 2,700 
Other social scientists 28,500 30,300 23,500 22,400 
Men 24,100 25,200 20,100 18,900 
Women 4,400 5,100 3,400 3,600 
Total engineers 57,000 61,500 53,200 56,200 
Men 56,300 60,500 52,400 55,200 
Women 800 1,100 700 1,000 
Aeronautical/astronautical 2,500 3,700 2,200 3,400 
Men 2» 500 3,600 2,200 3, 300 
Women (1) 100 (1) 100 
Chemical 7,100 7,000 6,400 6,100 
Men 7,100 6,900 6,300 6,000 
Women 100 100 100 100 
Men 6,000 5,200 5,400 4,900 
Wlomen 100 100 100 100 
Electrical/electronics 10,600 12,700 10,000 11,400 
Men 10,500 12,500 9,900 11,260 
Women 100 200 100 200 


See footnotes at end of table. 
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued 
Employed Employed in S/E 
Field and sex 
1973 1981 1983 1973 1981 1983 
Mechanical 3,300 5,400 5,700 3,100 5,000 5,100 
Men 3,300 5,300 5,600 3,100 4,900 5,100 
Women (1) (1) 100 (1) (1) 100 
Nuclear 1,300 2,100 2,300 1,200 2,000 2,200 
Men 1,300 2,000 2,300 1,200 2,000 2,200 
vlomen (1) (1) (1) (1) (1) (1) 
Other engineers 15,000 23,200 24,900 14,500 22,000 23,000 
Men 14,900 22,800 24,400 14,400 21,700 22,500 
Women 100 400 500 100 400 500 
(1) Too few cases to estimate. 
NOTE: Detail may not add to total because of rounding 


SOURCE: National Science Foundation. 


Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983 
1 
| Total Labor force 
Field and race : 
| 1973 1981 1983 1973 198! 1983 
| 
Total, all fields 238,800 364,200 395,000 224,306 346,600 373,000 
White 218,600 327,200 352,300 205,800 310,900 331,600 
Black 2,200 4,500 5,300 2,100 4,300 5,000 
Asian 10,90° 28,300 30,900 10,600 27,600 30,100 
Total scientists 201,500 305,800 331,200 188,200 289,500 311,290 
White 185,500 278,900 300,600 173,600 263,700 281,700 
Black 2,100 4,200 4,900 2,000 4,000 4,600 
Asian 7,800 19,100 20,100 7,600 18,609 19,500 
Physical scientists 53,100 67,600 69,600 49,800 63,600 64,800 
White 48,200 60,400 61,800 45,300 56,500 57,290 
Black 500 600 800 500 600 700 
Asian 2,600 5,909 5,900 2,500 5,800 5,800 
Other (1) 1,800 790 1,200 1,500 600 1,190 
Chemists 34,000 45,300 45,600 31,700 42,200 41,900 
Khite 31,000 40,500 40,400 28,900 37,600 36,800 
Black 400 400 500 400 400 400 
Asian 1,600 3,900 4,000 1,500 3,900 3,900 
Other (1) 1.000 500 700 800 400 700 
Physicists/Astronomers 19,100 22,300 24,000 18,100 21,400 22,900 
White 17,200 19,900 21,400 16,400 19,000 20,400 
Black 100 200 300 109 200 300 
Asian 1,000 2,000 1,900 1,000 1,900 1,900 
Other (1) 800 200 400 700 200 400 
Mathematical scientists 13,100 16,500 17,400 12,400 15,700 16,500 
White 11,900 14,700 15,500 11,300 14,000 14,600 
Black 100 200 200 100 200 200 
Asian 600 1,200 1,400 600 1.200 1,400 
Cther (1) 400 400 300 400 300 300 


See footnotes at end of table. 
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Table B-6. Employment status 


of doctoral scientists and engineers by field and race: 


1981, and 1983-Continued 


Total Labor force 
Field and race 
1973 1981 1981 1983 

Mathematicans 11,600 13,800 13,100 13,700 
White 10,500 12,400 11,800 12,300 
Black 100 200 200 200 
Asian 500 900 900 1,000 
Other (1) 400 300 300 200 
Statisticians 1,500 2,600 2,600 2,800 
White 1,400 2,300 2,200 2,300 
Black (2) (2) (2) (2) 
Asian 100 300 300 400 
Other (1) (2) 100 100 (2) 
Computer specialists 2,800 9,100 9,109 12,200 
White ' 2,600 8,100 8,000 11,000 
Black (2) (2) (2) (2) 
Asian 100 900 900 900 
Other (1) (2) 100 100 200 
Environmental scientists 10,900 16,400 16,000 16,600 
White 10,300 15,500 15,000 15,600 
Black (2) (2) (2) (2) 
Asian 300 800 800 800 
Other (1) 300 200 200 200 
Earth scientists 9,100 12,400 12,160 12,600 
White 8,500 11,700 11,300 11,800 
Black (2) (2) (2) (2) 
Asian 300 500 500 600 
Other (1) 200 200 100 100 
Oceanographers 1,200 1,800 1,800 1,800 
White 1,100 1,700 1,700 1,700 
Black (2) (2) (2) (2) 
Asian (2) 100 100 100 
Other (1) 100 (2) (2) (2) 
Atmospheric scientists 700 2,200 2,100 2,200 
Black (2) (2) (2) (2) 
Asian (2) 100 100 100 
Other (1) (2) (2) (2) (2) 


See footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued 


Total Labor force 
Field and race 
1973 1981 1983 1973 1981 1983 
Life scientists 62,100 91,900 101,400 57,800 86,000 94,000 
White 57,200 83,400 91,300 53,300 77,900 84,400 
Black 43 700 1,100 1,200 600 1,000 1,200 
Asian 2,800 6,600 7,200 2,700 6,300 6,900 
Other (1) 1,500 800 1,700 1,100 700 1,600 
Biological scientists 40,600 54,400 60,900 37,700 50,500 56,200 
White 37,100 49,100 54,700 34,700 45,500 50,300 
Black 500 700 700 500 $00 700 
Asian 1,800 4,200 4,500 1,700 4,000 4,300 
Other (1) 1,100 500 1,000 800 400 $00 
Agricultural scientists 10,000 14,700 16,000 9,300 13,600 14,700 
White . 9,500 13,800 14,800 8,900 12,800 13,500 
Black (2) 100 100 (2) 100 100 
Asian 300 700 900 300 700 800 
Other (1) 200 100 200 100 100 200 
Medical scientists 11,500 22,800 24,500 10,800 21,900 23,200 
White 10,600 20,500 21,800 9,800 19,600 20,600 
Black ; 100 300 500 100 300 400 
Asian 700 1,700 1,800 700 1,600 1,700 
Other (1) 200 300 500 200 300 400 
Psychologists 27,100 45,000 49,700 25,200 43,300 47,200 
White 25,600 43,000 47,200 23,900 41,400 44,700 
Black 300 800 1,000 300 800 1,000 
Asian 200 600 700 200 600 700 
Other (1) 1,000 500 900 800 500 800 
Social scientists 32,500 59,200 63,700 29,900 56,000 60,000 
White 29,800 53,700 57,600 27,400 50,800 54,100 
Black 400 1,400 1,600 400 1,300 1,500 
Asian 1,200 3,200 3,300 1,100 3,000 3,200 
Other (1) 1,100 900 1,300 900 800 1,200 
Economists 10,800 17,100 18, 100 9,800 16,000 17,000 
Black 100 300 300 100 200 300 
Asian 500 1,200 1,300 500 1,200 1,300 
Other (1) 300 200 400 300 100 400 


See footnotes at end of table. 
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os Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued 
a! 
= Total Labor force 
“~~ Field and race 
ae 
> 1973 1981 1983 1973 1981 1983 
a 
se Sociologists/Anthropologists 7,200 11,900 13,400 6,700 11,200 12,400 
= White 6,700 11,000 12,300 6,200 10,400 11,300 
Black 100 300 400 100 300 400 
Asian 200 400 500 200 400 400 
Other (1) 300 200 200 200 200 200 
Other social scientists 14,500 30,200 32,200 13,400 28,700 30,600 
White 13,400 27,300 29,300 12,400 26,000 27,700 
Black 200 800 800 200 800 800 
Asian 500 1,500 1,500 500 1,400 1,400 
Other (1) 500 500 700 400 500 700 
Total engineers 37,300 58,400 63,800 36,100 57,100 61,800 
White 33,200 48,300 51,600 32,100 47,200 49,900 
Black 100 300 400 100 300 400 
Asian 3,000 9,200 10,800 3,000 9,000 10,500 
Other (1) 1,000 600 900 900 600 900 
Aeronautical/astronautical 1,700 2,500 3,700 1,700 2,500 3,700 
White 1,500 2,300 3,200 1,500 2,200 3,100 
Black (2) (2) (2) (2) (2) (2) 
Asian 100 300 500 100 300 500 
Other (1) 100 (2) 100 100 (2) 100 
Chemical 4,800 7,600 7,700 4,500 7,200 7,200 
White 4,300 6,000 5,900 4,000 5,600 5,500 
Black (2) (2) (2) (2) (2) (2) 
Asian 400 1,600 1,700 400 1,600 1,600 
Other (1) 100 (2) 100 100 (2) 100 
White 2,600 4,900 4,400 2,500 4,800 4,200 
Black (2) (2) (2) (2) (2) (2) 
Asian 500 1,200 1,100 500 1,200 1,100 
Other (1) 100 100 (2) 100 100 (2) 
Electrical/electronics 7,300 10,800 13,100 7,100 10,600 12,700 
White 6,500 9,100 10,600 6,400 8,900 10,300 
Black (2) (2) 100 (2) (2) 100 
Asian 500 1,600 2,200 500 1,600 2,100 
Other (1) 300 100 200 200 100 200 


See. footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 


and 1983-Continued 


Total Labor force 
Field and race 
1981 1983 1981 1983 
Mechanical 3,400 5,600 5,900 5,400 5,700 
White 3,000 4,500 4,600 4,300 4,400 
Black (2) (2) 100 (2) 100 
Asian 400 1,000 1,200 1,000 1,200 
Other (1) 100 (2) (2) (2) (2) 
Nuclear 1,300 2,100 2,300 2,100 2,300 
Black (2) (2) (2) (2) (2) 
Asian (2) 400 400 400 400 
Other (1) (2) 100 100 100 100 
Other engineers 15,600 23,600 25,500 23,300 24,900 
White 14,100 20,000 21,100 19,800 20,500 
Black (2) 100 200 100 200 
Asian 1,100 3,100 3,800 3,060 3,800 
Other (1) 400 300 400 300 400 


See footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued 
Employed Employed in S/E 
Field and race 
1973 1981 1983 1973 1981 1983 
Total, all fields 220,300 344,000 369,300 208,300 314,500 327,400 
White 202,200 308,600 328,500 191,000 282,200 291,800 
Black 2,000 4,200 4,900 1,800 3,600 4,000 
Asian 10,300 27,300 29,700 10,000 25,300 27,100 
Other (1) 5,700 3,800 6,200 5,400 3,400 4,500 
Total scientists 184,600 286,900 307,800 173,800 261,400 271,200 
White 170,400 261,400 278,700 160,400 238,200 246,500 
Black 1,900 4,000 4,500 1,700 3,400 3,600 
Asian 7,300 18,300 19,300 7,100 16,900 17,200 
Other (1) 4,800 3,200 5,300 4,600 2,800 4,000 
Physical scientists 48,500 63,100 64,000 45,100 57,100 56,300 
White 44,200 56,100 56,500 41,000 50,700 49,900 
Black 500 600 700 400 500 600 
Asian 2,400 5,800 5,700 2,300 5,300 5,100 
Other (1) 1,400 600 1,100 1,300 600 800 
Chemists 30,800 41,900 41,300 28,300 38,000 36,900 
White 28,200 37,300 36,300 25,900 33,800 32,400 
Black 400 400 400 400 300 400 
Asian 1,400 3,909 3,900 1,400 3,600 3,600 
Other (1) 800 400 700 700 300 500 
Physicists/Astronomers 17,800 21,200 22,700 16,800 19,000 19,400 
White 16,100 18,900 20,200 15,100 16,900 17,500 
Black 100 200 200 100 200 200 
Asian 900 1,900 1,800 900 1,700 1,500 
Other (1) 700 290 400 600 200 300 
Mathematical scientists 12,100 15,600 16,400 11,800 14,100 14,300 
White 11,100 13,900 14,500 10,700 12,600 12,800 
Black 100 200 200 100 100 200 
Asian 600 1,200 1,400 600 1,100 1,100 
Other (1) 400 300 300 400 300 200 


See footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 


1973, 


1981, and 1983-Continued 


eS RE Ne 


Employed Employed in S/E 
Field and race 
1981 1973 1981 1983 

Mathematicans 13,000 10,400 11,700 11,700 
White 11,700 9,400 10,600 10,600 
Black 200 100 100 100 
Asian 900 500 800 800 
Other (1) 300 300 200 200 
Statisticians 2,500 1,400 2,400 2,600 
Black (2) (2) (2) (2) 
Asian 300 100 200 400 
Other (1) 100 (2) 100 (2) 
Computer specialists 9,100 2,700 9,000 12,000 
White 8,000 2,500 8,000 10,900 
Black (2) (2) (2) (2) 
Asian 900 100 900 900 
Other (1) 100 (2) 100 100 
Environmental scientists 15,900 10,100 15,300 15,700 
White 15,000 9,500 14,400 14,700 
Black (2) (2) (2) (2) 
Asian 700 300 700 700 
Other (1) 200 300 200 200 
Earth scientists 12,000 8,400 11,500 11,900 
White 11,300 7,900 10,800 11,100 
Black (2) (2) (2) (2) 
Asian 500 300 500 600 
Other (1) 100 200 100 100 
Oceanographers 1,800 1,100 1,700 1,700 
White 1,700 1,000 1,600 1,600 
Black (2) (2) (2) (2) 
Asian 100 (2) 100 100 
Other (1) (2) 100 (2) (2) 
Atmospheric scientists 2,100 600 2,100 2,100 
White 2,000 600 1,900 2,000 
Black (2) (2) (2) (2) 
Asian 100 (2) 100 100 
Other (1) (2) (2) (2) (2) 


See footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 


1973, 


1981, and 1983-Continued 


Employed Employed in S/E 
Field and race 
1973 1981 1933 1973 1981 1983 
Life scientists 56,700 84,900 92,800 54,800 80,700 85,900 
White 52,3090 76,900 83,400 50,600 73,290 77,400 
Black 600 1,000 1,100 600 990 1,000 
Asian 2,600 6,306 6,800 2,600 5,900 6,400 
Other (2) 1,100 700 1,500 1,100 700 1,200 
SZiological scientists 36,800 49,600 55,200 35,400 46,700 50,500 
White 33,800 44,700 49,5690 32,600 42,100 45,400 
Black 500 600 600 400 500 590 
Asian 1,700 4,000 4,200 1,700 3,800 4,000 
Other (1) 800 400 900 800 400 6600 
Agricultural scientists 9,200 13,500 14,500 8,900 12,600 13,400 
bihite 8,800 12,700 13,400 8,509 11,909 12,400 
Black (2) 100 100 (2) 100 100 
Asian 300 700 800 300 600 800 
Cther (1) 100 100 200 100 100 200 
Medical scientists 10,700 21,800 23,100 10,400 21,300 22,000 
White 9,800 19,600 20,500 9,500 19,200 19,500 
Black 100 300 400 100 300 400 
Asian 600 1,600 1,700 600 1,600 1,600 
Other (1) 200 300 400 200 300 400 
White 23,500 40,900 44,200 22,300 37,700 39,800 
Black 300 800 1,000 2060 700 &00 
Asian 200 600 600 200 500 500 
Other (1) 800 500 800 700 400 609 
Social scientists 29,400 55,500 59,300 25,905 45,800 45,300 
Khite 27,000 50,500 53,600 23,800 41,700 41,100 
Black 400 1,300 1,500 300 1,100 1,000 
Asian 1,100 2,900 3,100 1,000 2,400 2,400 
Other (1) -900 800 1,200 800 600 800 
Economists 9,700 16,000 17,000 8,300 13,200 13,400 
White 8,800 14,400 15,000 7,600 11,800 11,800 
Black 100 200 300 100 200 200 
Asian 500 1,200 1,300 500 1,100 1,100 
Other (1) 200 100 400 200 190 300 


See footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, snd 1983-Continued 
7 
Employed | Employed in S/ZE 
Field and race | 
1973 1981 1983 1973 1981 1983 
Sociologists/Anthropologists 6,500 11,000 12,109 6,000 9,100 9,500 
White 6,100 10,200 11,100 5,600 8,500 &,800 
Black 100 300 400 100 200 200 
Asian 209 300 400 100 300 400 
Other (1) 200 100 200 250 100 100 
Other social scientists 13,200 28,590 30,300 11,500 23,590 22,400 
White 12,200 25,900 27,500 10,600 21,500 20,500 
Black 200 800 800 200 600 600 
Asian 500 1,400 1,400 400 1,000 900 
Other (1) 400 500 700 360 400 400 
Total engineers 35,800 57,060 61,500 34,400 53,200 56,200 
white 31,800 47,200 49,700 30,600 43,900 45,400 
Black 100 300 400 100 200 400 
Asian 3,000 9,000 10,500 2,900 8,400 9,900 
Other (1) 900 600 900 900 600 609 
Aeronautical/astronautical 1,700 2,590 3,790 1,600 2,200 3,400 
White 1,500 2,200 3,100 1,400 2,000 2,800 
Black (2) (2) (2) (2) (2) (2) 
Asian 100 300 509 100 200 500 
Other (1) 100 (2) 100 100 (2) (2) 
Chemical 4,500 7,100 7,000 4,200 6,400 6,100 
White 4,000 5,600 5,400 3,700 4,900 4,600 
Black (2) (2) (2) (2) (2) (2) 
Asian 400 1,600 1,500 400 1,500 1,400 
Other (1) 100 (2) 106 100 (2) (2) 
White 2,500 4,809 4,209 2,400 4,309 3,900 
Black (2) (2) (2) (2) (2) (2) 
Asian 500 1,200 1,100 5¢c0 1,100 1,000 
Other (1) 100 100 (2) 100 100 (2) 
Electrical/electronics 7,100 10,600 12,790 6,800 10,000 11,400 
White 6,300 8,900 10,300 6,000 8,400 9,400 
Black (23 (2) 100 (2) (2) 100 
Asian 500 1,600 2,100 500 1,500 1,900 
Other (1) 200 100 200 200 100 100 


See footnotes at end of table. 
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued 
Employed Employed in SZE 
Field and race 
1973 1981 1983 1973 1981 1983 
Mechanical 3,300 5,400 5,700 3,100 5,000 5,100 
White 2,800 4,300 4,400 2,700 4,000 3,900 
Black (2) (2) 100 (2) (2) 100 
Asian 400 1,000 1,200 400 900 1,100 
Other (1) 100 (2) (2) 100 (2) (2) 
Nuclear 1,300 2,100 2,300 1,200 2,000 2,200 
Black (2) (2) (2) (2) (2) (2) 
Asian (2) 400 400 (2) 300 300 
Other (1) (2) 100 100 (2) 100 100 
Other engineers 15,000 23,200 24,900 14,500 22,000 23,000 
White 13,500 19,800 20,500 13,100 18,800 19,000 
Black (2) 100 200 (2) 100 200 
Asian 1,000 3,000 3,800 1,000 2,900 3,600 
Other (1) 400 300 400 400 300 300 


(1) Includes Native American, Other, and No report 
(2) Too few cases to estimate. 


NOTE: Detail may not add to total because of rounding 
SOURCE: National Science Foundation. 
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Table B-7. Employment status of doctoral Hispanic scientists and engineers by field: 


Field Total Labor force Employed Employed in 
S/7E 
Total, all fields 5,600 5,400 5,400 4,700 
Total scientists 4,700 4,500 4,400 4,000 
Physical scientists 900 900 900 800 
Chemists 700 700 700 600 
Physicists/Astronomers 200 200 200 200 
Mathematical scientists 200 200 200 200 
Mathematicans 200 200 200 200 
Statisticians (1) (1) (1) (1) 
Computer specialists 200 200 200 200 
Environmental scientists 200 200 200 200 
Earth scientists 200 200 200 200 
Oceanographers (1) (1) (1) (1) 
Atmospheric scientists (1) (1) (1) (1) 
Life scientists 1,400 1,300 1,300 1,200 
Biological scientists 700 700 700 ¢ 600 
Agricultural scientists 300 300 300 200 
Medical scientists 400 300 300 300 
Psychologists 700 700 700 600 
Social scientists 1,000 1,000 1,000 800 
Economists 300 300 300 300 
Sociologists/Anthropologists 200 200 200 100 
Other social scientists 500 500 400 400 


See footnotes at end of table. 
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fr Table B-7. Employment status of doctoral Hispanic scientists and engineers by field: 1983-Continued 
Field Total Labor force Employed mere in 
S/ 
Total engineers 1,000 900 990 700 
Aeronautical/astronautical (1) (1) (1) (1) 
Chemical 100 100 100 100 
Civil 100 100 100 100 
Electrical/Zelectronic 200 200 200 100 
Materials 200 200 200 200 
Mechanical 100 100 100 100 
Nuclear (1) (1) (1) (1) 
Systems design 100 100 100 (1) 
100 100 100 100 


Other engineers 


(1) Too few cases to estimate. 


NOTE: Detail may not add to total because of rounding 
SOURCE: National Science Foundation. 
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Table B-8. Employment status of recent science and engineering graduates by field and level of degree 


Total(3) Labor force 
Field of degree 

Bachelor(1) Master(1) Doctorate(2) Bachelor(1) Master(1) Doctorate(2) 

Total S/ZE 278,400 42,309 28,000 213,200 32,500 27,200 
Total science 217,500 30,400 23,800 156,700 22,300 22,900 
Physical sciences 16,700 3,000 3,600 9,200 2,000 3,500 
Chemistry 12,900 1,500 2,300 6,500 1,100 2,390 
Physics/Astronomy 3,800 1,500 1,300 2,700 900 1,200 
Mathematical sciences 12,300 2,700 1,200 10,300 2,300 1,200 
Mathematics 12,000 2,200 1,200 9,900 1,900 1,200 
Statistics 300 600 (4) 300 500 (4) 
Computer specialties 10,700 3,700 400 10,300 3,209 400 
Environmental sciences 6,900 1,500 1,000 4,600 1,100 900 
Earth sciences 5,800 1,200 700 3,800 800 700 
Oceanography 400 100 200 200 100 200 
Atmospheric sciences 800 200 100 700 200 100 
Life sciences 58,200 8,400 5,800 37,800 5,400 5,300 
Biological sciences 41,300 5,900 4,700 24,100 3,500 4,200 
Agricultural sciences 16,900 2,500 1,100 13,700 1,900 1,100 
Psychology 37,100 4,000 5,900 27,600 3,300 5,800 
Social sciences 75,600 6,900 5,900 56,900 5,100 5,800 
Economics 20,600 2,100 1,300 18,100 1,500 1,300 
Sociology/Anthropology 25,700 1,700 1,600 20,600 1,000 1,600 
Other social sciences 29,400 3,100 3,000 18,300 2,600 2,900 


See footnotes at end of table. 
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Table B-8. Employment status of recent science and engineering graduates by field and level of degree-Continued 


Total (3) Labor force 
Field of degree 

Bachelor(1) Master(1) Doctorate(2) Bachelor(1) Master(1) Doctorate(2) 

Total engineering 60,900 11,900 4,200 56,500 10,200 4,200 
Aeronautical/astronautical 1,000 300 100 1,000 200 100 
Chemical 5,900 1,000 900 5,100 800 900 
Civil 10,600 1,700 600 10,000 1,500 600 
Electrical/electronic 16,300 3,000 700 15,700 2,600 700 
Materials 1,100 400 200 900 300 200 
Mechanical 12,500 1,700 500 11,700 1,600 500 
Nuclear 500 300 300 400 200 300 
Other engineering 12,900 3,500 900 11,600 3,100 900 


See footnotes at end of table. 
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Table B-8. Employment status of recent science and engineering graduates by field and level of degree-Continued 


Employed Employed in S/E 
Field of degree 

Bachelor(1) Master(1) Doctorate(2) Bachelor(1) Master(1) Doctorate(2) 

Total S/ZE 201,500 31,700 26,700 120,600 23,600 23,900 
Total science 146,500 21,700 22,400 72,200 14,800 19,900 
Physical sciences 8,900 2,000 3,400 6,400 1,200 3,300 
Chemistry 6,200 1,100 2,200 4,600 700 2,200 
Physics/Astronomy 2,700 900 1,200 1,800 500 1,100 
Mathematical sciences 9,900 2,200 1,100 7,500 1,800 1,000 
Mathematics 9,600 1,800 1,100 7,200 1,400 1,000 
Statistics 300 500 (4) 300 400 (4) 
Computer specialties 10,300 3,200 400 9,400 2,900 400 
Environmental sciences 4,300 1,000 900 3,500 1,000 900 
Earth sciences 3,600 800 700 2,900 700 700 
Oceanography (4) 100 200 (4) 100 200 
Atmospheric sciences 600 200 100 600 200 100 
Life sciences 35,300 5,300 5,200 21,200 3,900 4,800 
Biological sciences 22,400 3,400 4,100 11,200 2,300 3,900 
Agricultural sciences 12,900 1,900 1,100 10,100 1,600 1,000 
Psychology 25,800 3,000 5,700 6,700 1,400 5,200 
Social sciences 52,000 4,900 5,600 17,500 2,600 4,400 
Economics 17,800 1,499 1,300 6,900 800 1,200 
Sociology/Anthropology 18,200 1,000 1,500 5,100 400 1,200 
Other social sciences 16,000 2,600 2,800 5,400 1,400 2,000 


See footnotes at end of table. 
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Table B-&8. Employment satus of recent science and engineering graduates by field and level of degree-Continued 


Employed Employed in S/E 
Field of degree 

Bachelor(1) Master(1) Doctorate(2) Bachelor(1) Master(1) Doctorate(2) 

Total engineering 54,900 9,900 4,200 48,400 8,700 4,000 
Aeronautical/astronautical 900 200 100 800 100 100 
Chemical 5,000 700 900 4,700 700 800 
Civil 9,800 1,400 600 8,200 1,200 500 
Electrical/Zelectronic 15,400 2,600 700 14,100 2,400 600 
Materials 800 300 200 700 300 200 
Mechanical 11,500 1,500 500 10,200 1,400 500 
Nuclear 400 200 300 400 200 300 
Other engineering 11,000 3,000 900 9,300 2,600 900 


(1) 1980 graduates in 1982. 

(2) 1981 and 1982 graduates in 1982. 

(3) Exclusive of full-time graduate students. 

(4) Too few cases to estimate. 

NOTE: Detail may not add to total because of rounding. 


SOURCE: National Science Foundation. 
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Table B-9. Scientists and engineers by field, 


sex, and type of employer: 


1976 and 1983 


Total Business/ Educational Federal Government 
industry institutions 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 

Total, all fields 2,331,200 3,465,900 1,456,500 2,330,200 287,600 415,500 219,200 306,100 
Men 2,131,600 3,026, 100 1,385,100 2,098,400 232,400 315,400 260,600 266,500 
Women 199,700 439,800 71,400 231,800 55,200 100,100 18,500 39,500 
Total scientists 959,500 1,525,900 430,300 782,100 248,000 362,500 110,700 167,400 
Men 781,300 1,149,300 373,200 602,300 194,000 265,000 $3,600 131,500 
Women 178,200 376,600 57,000 179,800 54,000 97,400 17,900 35,900 
Physical scientists 188,900 235,900 105,400 140,900 39,100 50,000 22,400 25,000 
Men 172,700 212,800 97,200 127,500 34,400 44,700 20,900 23,200 
Women 16,200 23,100 8,200 13,400 4,700 5,300 1,500 1,800 
Chemists 132,800 158,900 87,200 109,400 22,700 27,800 10,700 10,700 
Men 119,100 140,300 79,600 97,700 19,300 24,100 9,500 9,600 
Women 13,700 18,700 7,700 11,700 3,500 3,700 1,200 1,100 
Physicists/astronomers 44,300 48,400 13,100 17,500 15,000 17,800 8,900 8,300 
Men 42,600 45,800 12,900 16,500 13,900 16,500 8,600 8,000 
Women 1,700 2,600 200 1,000 1,200 1,200 200 300 
Other physical scientists 11,800 28,600 5,100 14,000 1,400 4,400 2,800 6,100 
Men 10,900 26,700 4,800 13,400 1,300 4,000 2,800 5,600 
Women 800 1,900 300 700 100 400 100 500 
Mathematical scientists 48,600 86,700 15,000 28,700 21,100 40,100 9,000 12,200 
Men 37,100 57,700 12,000 20,900 15,700 27,500 7,200 6,100 
Women 11,500 29,000 2,900 7,700 5,500 12,600 1,800 6,100 
Mathematicians 43,400 66,000 13,900 21,800 20,000 34,800 7,000 6,900 
Men 33,700 46,600 11,500 17,100 14,900 23,900 5,500 4,000 
Women 9,700 19,400 2,400 4,700 5,100 10,900 1,500 2,800 
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See footnotes at end of table. 


06 


= =) 
rm 
a 
x 
ons 
=< 
= 
= 
Table B-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Continued 
 — 
~ Total Business/ Educational Federal Government 
industry institutions 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Statisticians 5,200 20,700 1,100 6,900 1,200 5,300 2,100 5,300 
Men 3,400 11,100 600 3,800 800 3,600 1,700 2,100 
Wwlomen 1,809 9,600 500 3,000 400 1,800 400 3,200 
Computer specialists 119,000 349,100 86,800 276,500 6,900 19,700 9,300 24,500 
Men 98,400 251,700 72,300 201,400 5,800 14,100 7,700 16,100 
Women 20,600 97,400 14,500 75,100 1,100 5,600 1,600 8,400 
Environmental scientists 54,800 95,100 30,900 59,100 6,100 11,600 10,100 16,400 
Men 50,900 80,500 28,900 50,600 5,200 9,700 9,300 13,600 
Women 3,900 14,600 2,000 8,500 900 2,000 800 2,800 
Earth scientists 46,500 80,100 27,000 55,200 4,600 8,600 7,800 10,500 
Men 42,900 66,800 25,100 46,800 3,900 6,800 7,000 8,400 
Women 3,600 13,300 1,900 8,400 600 1,700 700 2,100 
Oceanographers 4,400 2,900 3,200 500 500 1,000 500 1,100 
Men 4,400 2,600 3,200 400 500 1,000 500 1,000 
Women (1) 300 (1) 100 (1) (1) (1) 100 
Atmospheric scientists 3,800 12,100 600 3,400 1,000 2,000 1,800 4,800 
Men 3,600 11,000 600 3,300 800 1,800 1,800 4,100 
Women 300 1,100 (1) 100 206 200 (1) 700 
Life scientists 213,500 368,400 71,500 121,700 63,300 119,200 39,300 62,200 
Men 179,600 288,100 63,600 94,900 50,800 89,000 34,200 53,300 
Women 33,900 80,300 7,900 26,800 12,600 30,300 5,200 9,000 
Biological scientists 139,408 255,200 37,600 78,000 44,700 82,500 30,700 49,900 
Men 115,300 199,000 33,000 61,700 34.900 59,400 26,000 42,700 
Women 24,100 56,200 4,600 16,300 9,800 23,100 4,700 7,100 


See footnotes at end of 


table. 


Table B-9. 


Scientists and 


engineers by field, 


sex, and type of employer: 


1976 and 1983-Continued 


Total Business/ Educational Federal Government 
industry institutions 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 

Agricultural scientists 40,700 84,100 19,100 38,700 9,400 21,200 5,800 10,300 
Men 39,100 66,700 18,400 29,700 9,100 17,300 5,600 8,900 
Women 1,600 17,400 700 9,100 400 3,900 200 1,400 
Medical scientists 33,300 29,100 14,800 5,000 9,300 15,600 2,900 2,100 
Men 25,100 22,300 12,200 3,600 6,900 12,200 2,600 1,600 
Women 8,200 6,800 2,600 1,300 2,400 3,300 300 400 
Psychologists 112,500 143,500 26,400 47,000 43,800 54,100 5,200 3,400 
Men 76,900 84,200 20,400 26,800 29,900 32,100 3,100 2,300 
Women 35,600 59,300 6,000 20,200 13,900 22,100 2,100 1,100 
Social scientists 222,300 247,200 94,409 108,300 67,700 67,700 15,300 23,600 
Men 165,700 174,400 78,800 80,200 52,300 48,100 11,200 16,900 
Women 56,600 72,800 15,600 28,100 15,500 19,500 4,000 6,600 
Economists 62,500 112,500 34,800 58,300 13,000 23,700 8,300 16,260 
Men 54,600 90,900 30,400 47,500 12,000 20,800 6,600 12,400 
Women 8,000 21,600 4,400 10,800 1,000 2,900 1,600 3,800 

Sociologists/ 
anthropologists 33,900 62,200 10,900 23,300 16,300 22,000 1,000 2,700 
Men 22,500 34,800 7,200 13,600 11,500 12,100 500 1,300 
Women 11,400 27,400 3,700 9,700 4,700 9,900 500 1,400 
Other social scientists 125,900 72,500 48,700 26,700 38,400 22,000 6,000 4,700 
Men 88,700 48,700 41,200 19,100 28,700 15,300 4,100 3,200 
Women 37,200 23,800 7,500 7,600 9,700 6,700 1,900 1,500 
Total Engineers 1,371,700 1,940,000 1,026,200 1,548,100 39,600 53,000 108,500 138,700 
Men 1,350,300 1,876,700 1,011,900 1,496,100 38,400 50,300 107,000 135,000 
Women 21,400 63,300 14,300 52,000 1,200 2,700 1,500 3,600 

AstronauticalZ 
aeronautical 56,800 84,700 40,300 62,800 1,800 2,400 11,100 14,000 
Men 56,400 83,10C 39,900 61,700 1,800 2,200 11,100 13,900 
Women 400 1,600 400 1,000 (1) 200 (1) 100 
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See footnotes at end of table. 
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Table B-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Continued 
Total Business/ Educational Federal Government 
industry institutions 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Chemical 77,500 114,900 69,200 103,600 900 3,100 2,700 3,100 
Men 75,000 107,600 67,100 96,900 900 3,000 2,600 2,900 
Women 2,500 7,300 2,100 6,800 (1) 100 100 100 
Civil 188,200 271,800 88,800 165,500 5,500 6,000 21,300 25,600 
Men 182,800 266,300 86,900 162,200 5,200 5,800 20,900 24,900 
Women 5,400 5,500 1,900 3,300 300 200 400 800 
Electrical/electronics 283,000 470,500 223,500 380,500 10,800 14,300 28,300 41,900 
Men 281,400 461,100 222,400 372,300 10,700 13,600 28,300 41,300 
Women 1,600 9,400 1,100 7,600 100 700 (1) 600 
Mechanical 276,200 371,500 230,409 322,500 8,700 10,300 15,400 18,800 
Men 273,900 366,000 228,400 317,900 8,600 9,800 15,100 18,700 
Women 2,300 5,400 1,900 4,500 100 600 300 100 
Other engineers 490,000 626,500 374,000 513,200 11,900 16,800 29,600 35,200 
Men 480,900 592,600 367,100 484,500 11,200 15,900 29,000 33,300 
Women 9,100 33,900 6,900 28,700 600 900 700 1,900 


See footnotes at end of table. 
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Table B-9. Scientists and engineers by field, 


sex, and type of employer: 


1976 and 1983-Continued 


State/local government |Nonprofit organizations Other (2) 
Field and sex 
1976 1983 1976 1983 1976 1983 

Total, all fields 134,500 179,200 87,000 116,400 146,400 118,600 
Men 117,300 155,800 63,500 81,400 132,609 108,600 
Women 17,300 23,400 23,500 34,906 13,700 10,100 
Total scientists 59,900 89,500 63,200 90,900 47,500 33,500 
Men 45,100 68,200 40,300 56,600 35,100 25,700 
Women 14,800 21,300 22,900 34,300 12,400 7,800 
Physical scientists 5,700 6,600 8,900 9,400 7,400 4,000 
Men 5,200 5,500 7,800 8,200 7,100 3,700 
Women 500 1,100 1,100 1,200 300 300 
Chemists 4,200 5,100 2,700 3,800 5,300 2,200 
Men 3,800 4,200 2,000 2,700 5,000 2,000 
Women 400 900 700 1,100 200 200 
Physicists/astronomers 800 200 4,700 3,600 1,900 1,100 
Men 800 200 4,600 3,500 1,900 1,100 
Women (1) (1) 100 100 (1) (1) 
Other physical scientists 800 1,300 1,500 2,000 200 700 
Men 700 1,100 1,200 2,000 200 7990 
Women 109 200 300 (1) (1) (1) 
Mathematical scientists 1,300 1,900 900 2,400 1,200 1,400 
Men 700 1,100 600 1,000 900 900 
Women 600 800 300 1,400 300 500 
Mathematicians 700 400 700 1,100 1,100 1,100 
Men 400 300 600 600 800 700 
Women 300 100 200 500 300 400 


See footnotes at end of table. 
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See footnotes at end of 


Table B-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Conti nued 
State/local government [Nonprofit organizations Other (2) 
Field and sex 

1976 1983 1976 1983 1976 1983 
Statisticians 600 1,500 200 1,300 100 360 
Men 300 800 100 500 100 300 
Women 400 600 200 900 (1) 100 
Computer specialists 5,000 12,500 5,600 9,900 5,400 6,000 
Men 4,100 8,900 4,600 6,500 3,900 4,800 
Women 900 3,600 1,000 3,400 1,500 1,200 
Environmental scientists 2,200 4,606 2,000 900 3,700 2,400 
Men 2,100 3,800 1,700 600 3,700 2,200 
Women 106 700 200 300 (1) 200 
Earth scientists 1,900 4,200 1,800 400 3.400 1,200 
Men 1,900 3,400 1,609 300 3,400 1,000 
Women (1) 700 200 200 (1) 200 
Oceanographers 100 (1) (1) 106 100 100 
Men 100 (1) (1) 100 100 100 
Women (1) (1) (1) 100 (1) (1) 
Atmospheric scientists 200 400 100 300 100 1,200 
Men 260 400 100 300 100 1,100 
Women (1) (1) (1) 100 (1) 100 
Life scientists 20,100 36,400 12,200 23,100 7,000 5,700 
Men 17,500 31,100 7,700 15,100 5,800 4,600 
Women 2,690 5,300 4,500 7,900 1,200 1,100 
Biological scientists 15,100 25,800 6.500 15,600 4,900 3,400 
Men 12,900 22,200 4,400 10,500 4,200 2,600 
Women 2,200 3,600 2,100 5,100 700 800 


table. 
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Table B-9. Scientists and engineers by field, 


sex, and type of employer: 


1976 and 1983-Continued 


State/local government [Nonprofit organizations Other (2) 
Field and sex 
1976 1983 1976 1983 1976 1983 

Agricultural scientists 4,600 9,500 400 2,900 1,500 1,400 
Men 4,500 8,300 400 1,300 1,300 1,200 
Women 130 1,200 (1) 1,600 200 200 
Medical scientists 500 1,100 5,300 4,600 600 900 
Men 200 600 2,900 3,400 400 800 
Women 300 400 2,400 1,200 200 100 
Psychologists 7,600 8,300 19,400 27,000 10,100 3,700 
Men 5,100 5,300 11,600 15,800 6,800 2,000 
Women 2,500 3,100 7,800 11,200 3,300 1,700 
Social scientists 18,000 19, 100 14,200 18,300 12,700 10,200 
Men 10,300 12,400 6,200 9,400 6,900 7,400 
Women 7,600 6,700 8,000 8,909 5,900 2,900 
Economists 2,600 3,900 900 3,300 2,900 7,100 
Women 500 1,500 200 700 200 1,800 

Sociologists/ 
anthropologists 3,600 7,100 1,700 5,200 500 2,000 
Men 2,200 4,900 9230 1,400 200 1,600 
Women 1,400 2,200 800 3,800 300 400 
Other social scientists 11,800 8,200 11,700 9,800 9,480 1,100 
Men 6,000 5,100 4,700 5,400 4,000 600 
Women 5,800 3,000 6,900 4,400 5,400 699 
Total Engineers 74,600 89,700 23,900 25,400 98,900 85,100 
Men 72,200 87,600 23,200 24,800 97,600 &2,800 
Women 2,500 2,100 600 660 1,300 2,300 

Astronautical/Z 
aeronautical 700 460 700 1,100 2,200 4,100 
Men 700 400 700 1,100 2,200 3,900 
Women (1) (1) (1) (1) (1) 200 


See footnotes at end of table. 
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Table B-9. 


Scientists and engineers by field, 


sex, and type of employer: 


1976 and 1983-Continued 


State/local government |Nonprofit organizations Other (2) 
Field and sex 
1976 1983 1976 1983 1976 1983 
Chemical 1,100 800 1,200 1,400 2,500 2,800 
Men 900 800 1,200 1,300 2,400 2,700 
Women 200 (1) (1) 100 100 200 
Civil 50,700 60,100 2,000 1,700 19,900 12,900 
Men 48,600 59,100 2,000 1,600 19,100 12,700 
Women 2,000 1,100 (1) - 100 800 200 
Electrical/electronics 4,300 5,100 4,000 8,000 11,9090 20,700 
Men 4,300 5,100 4,000 7,900 11,600 20,300 
Women (1) (1) (1) 100 300 400 
Mechanical 3,100 3,300 6,900 4,200 11,600 12,400 
Men 3,100 3,300 6,900 4,100 11,600 12,300 
Women (1) (1) (1) 100 (1) 100 
Other engineers 14,700 19,900 9,000 9,100 50,800 32,300 
Men 14,500 19,000 8,400 8,909 50,700 31,000 
Women 200 900 600 260 100 1,300 
(1) Too few cases to estimate. 
(2) Includes no report. 
NOTE: Detail may not add to total because of rounding 


SOURCE: National Science Foundation. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 1983 
Total R&D Mgt ./adm. Teaching 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Total, all fields 2,331,200 3,465,900 655,500 1,066,000 687,100 886,400 163,300 236,900 
Men 2,131,600 3,026, 100 606,200 953,800 652,900 820,600 131,800 177,700 
Women 199,700 439,800 49,300 112,300 34,200 65,900 31,500 59,200 
Total scientists 959,500 1,525,900 231,000 401,400 263,500 350,500 141,300 205,400 
Men 781,300 1,149,300 191,400 312,000 232,600 293,609 109,900 148,300 
Women 178,200 376,600 39,600 89,300 30,900 56,800 31,400 57,100 
Physical scientists 188,900 235,900 77,600 105,300 50,700 55,600 22,700 23,500 
Men 172,700 212,800 70,700 95,000 48,400 53,100 20,300 26,200 
Women 16,200 23,100 6,800 10,300 2,300 2,500 2,300 3,200 
Chemists 132,800 158,900 50,300 67,500 38,600 38,8900 13,300 17,500 
Men 119,100 140,300 44,400 59,300 36,700 36,800 11,600 15,100 
Women 13,700 18,700 6,000 8,200 1,900 1,900 1,800 2,400 
Physicists/astronomers 44,300 48,400 20,900 22,300 9,200 11,260 &,400 9,200 
Men 42,600 45,800 20,300 21,100 8,900 11,000 7,900 9,200 
Women 1,700 2,600 600 1,200 300 300 500 600 
Other physical scientists 11,800 28,600 6,300 15,500 2,900 5,600 900 2,100 
Men 10,900 26,700 6,100 14,500 2,700 5,300 800 2,000 
Women 800 1,900 200 1,000 100 300 100 200 
Mathematical scientists 48,600 &6,700 8,300 14,000 13,800 19,100 17,400 32,200 
Men 37,100 57,7900 6,400 9,700 12,200 15,200 12,500 21,300 
Women 11,500 29,000 1,900 4,300 1,600 3,800 5,000 10,800 
Mathematicians 43,400 66,000 7,400 11,100 11,900 16,700 16,900 29,500 
Men 33,700 46,600 5,800 8,100 10,900 13,400 12,000 19,300 
Women 9,700 19,400 1,700 2,900 1,000 3,300 4,900 10,200 


See footnotes at end of table. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 1983-Continued 
Total R Mgt./adm. Teaching 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Statisticians 5,200 20,700 900 2,900 1,900 2,400 500 2,600 
Men 3,400 11,100 600 1,600 1,300 1,900 500 2,000 
Women 1,890 9,600 200 1,400 600 500 (1) 600 
Computer specialists 119,000 349,100 27,500 66,500 24,800 49,200 3,800 8,800 
Men 98,400 251,700 21,600 48,300 22,800 40,600 2,900 5,600 
Women 20,600 97,400 5,900 18,200 2,000 8,600 900 3,200 
Environmental scientists 54,800 95,100 22,900 41,500 14,900 20,600 3,100 5,900 
Men 50,900 80,500 20,000 33,100 14,800 19,200 2,700 4,700 
Women 3,900 14,600 2,900 8,500 200 1,400 400 1,200 
Earth scientists 46,500 80,100 17,500 34,600 13,800 18,100 3,000 5,400 
Men 42,900 66,800 14,800 27,000 13,700 16,800 2,600 4,100 
Women 3,600 13,300 2,700 7,600 100 1,300 300 1,200 
Oceanographers 4,400 2,900 3,800 1,900 300 500 (1) 100 
Men 4,400 2,600 3,800 1,700 300 500 (1) 100 
Women (1) 300 (1) 300 (1) (1) (1) (1) 
Atmospheric scientists 3,800 12,100 1,600 5,000 800 2,000 100 400 
Men 3,600 11,000 1,400 4,400 800 1,900 100 400 
Women 300 1,100 200 600 (1) 100 (1) (1) 
Life scientists 213,500 368,400 64,800 126,700 62,300 97,100 29,300 50,900 
Men 179,600 288,100 50,800 94,100 56,600 85,400 23,300 38,400 
Women 33,900 80,300 14,000 32,600 5,700 11,700 6,000 12,400 
Biological scientists 139,400 255,200 41,100 89,300 37,100 69,900 22,400 37,000 
Men 115,300 199,000 31,100 65,300 34,000 61,400 18,000 26,800 
Women 24,100 56,200 10,000 24,000 3,100 8,400 4,300 10,200 


See footnotes at end of table. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 1983-Continued 
Total R &@D Mgt ./7..dm. Teaching 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Agricultural scientists 40,700 84,100 10,900 26,000 11,900 22,000 2,500 6,500 
Men 39,100 66,700 10,400 20,300 11,700 19,400 2,400 5,500 
Women 1,600 17,400 500 5,700 200 2,500 100 1,009 
Medical scientists 33,300 29,100 12,900 11,500 13,400 5,300 4,400 7,400 
Men 25,100 22,300 9,300 8,500 11,000 4,500 2,900 6,100 
Women 8,200 6,800 3,600 3,000 2,500 800 1,600 1,300 
Psychologists 112,500 143,500 7,900 11,300 22,000 29,600 21,600 29,100 
Men 76,900 84,200 5,900 6,600 17,400 19,300 14,300 18,100 
Women 35,600 59,300 2,000 4,700 4,600 10,300 7,400 11,000 
Social scientists 222,300 247,200 22,000 35,900 74,800 79,300 43,400 49,200 
Men 165,700 174,400 15,900 25,300 60,400 60,800 34,000 34,000 
Women 56,600 72,800 6,060 10,600 14,400 18,500 9,400 15,200 
Economists 62,500 112,500 6,900 18,700 24,300 35,400 9,800 17,400 
Men 54,600 90,900 6,300 14,600 23,100 30,900 8,500 15,000 
Women 8,000 21,600 600 4,100 1,200 4,500 1,300 2,300 
Sociologists/ 
anthropologists 33,900 62,200 5,700 10,500 7,400 17,400 9,600 15,700 
Men 22,500 34,800 3,700 5,500 5,000 10,300 7,300 8,500 
Women 11,400 27,400 1,900 5,000 2,400 7,100 2,300 7,100 
Other social scientists 125,900 72,500 9,400 6,700 43,100 26,400 24,000 16,200 
Men 88,700 48,700 5,900 5,100 32,300 19,500 18,200 10,500 
Women 37,200 23,800 3,500 1,500 10,800 6,900 5,800 5,700 
Total Engineers 1,371,700 1,940,000 424,500 664,700 423,600 536,000 22,000 31,500 
Men 1,350,300 1,876,700 414,700 641,700 420,300 526,900 21,900 29,400 
Women 21,400 63,300 9,800 22,900 3,300 9,000 200 2,100 
AstronauticalZ 
aeronautical 56,800 84,700 25,400 39,400 19,000 24,900 1,000 1,200 
Men 56,400 83,100 25,000 38,600 19,000 24,700 1,000 1,100 
Women 400 1,600 400 800 (1) 200 (1) 100 


See footnotes at 


end of table. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 


1976 and 1983-Continued 


Total R &@D Mgt ./adm. Teaching 
Field and sex 
1976 1983 1976 1983 1976 1983 1976 1983 
Chemical 77,500 114,900 28,400 46,900 28,600 33,800 600 1,500 
Men 75,000 107,600 27,800 43,100 28,100 33,200 600 1,400 
Women 2,500 7,300 500 3,800 500 600 (1) 100 
Civil 188,200 271,800 34,400 50,700 64,800 89,200 2,300 3,600 
Men 182,800 266,300 31,900 468,900 64,000 88,100 2,200 3,40 
Women 5,400 5,500 2,500 1,800 800 1,000 100 200 
Electrical/electronics 283,000 470,500 114,300 206,100 87,100 121,800 4,800 8,100 
Men 281,400 461,100 113,700 201,700 86,900 120,500 4,800 7,600 
Women 1,600 9,400 600 4,400 200 1,300 (1) 400 
Mechanical 276,200 371,500 112,900 163,700 88,800 104,100 5,500 6,100 
Men 273,900 366,000 112,100 161,200 87,900 103,400 5,500 5,900 
Women 2,300 5,400 700 2,600 1,000 700 (1) 300 
Other engireers 490,000 626,500 109,200 157,900 135,300 162,200 7,900 10,900 
Men 480,900 592,600 104,200 148,300 134,500 157,000 7,900 9,900 


See footnotes at end of table. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 
1983-Continued 
i | | 
| Production/ | Reporting/ | 
| inspection | statistical | Other (2) 
Field and sex : : work/computing 7 
| | i 1 
1976 | 1983 | 1976 1985 | 1976 | 1983 
| | ] | | 
Total, all fields 253,000 442,300 107,700 334,700 464,700 499,500 
Men 241,300 408,300 88,600 241,600 410,900 424,290 
Women 11,700 34,000 19,100 93,100 53,800 75,400 
Total scientists 58,500 106,800 70,300 254,200 195,000 207,600 
Men 50,200 85,400 52,100 168,600 145,100 141,300 
Women 8,300 21,400 18,100 85,700 50,000 66,300 
Physical scientists 19,700 27,000 3,800 5,200 14,500 13,200 
Men 17,600 22,800 3,000 4,160 12,600 11,600 
Women 2,100 4,300 700 1,200 1,800 1,600 
Chemists 18,000 23,500 2,000 3,400 10,500 8,200 
Men 16,009 19,500 1,300 2,700 9,100 6,800 
Women 1,900 4,100 700 7090 1,400 1,300 
Physicists/astronomers 1,300 1,300 1,200 1,000 3,200 2,800 
Men 1,100 1,200 1,200 700 3,100 2,700 
Women 100 100 (1) 300 100 100 
Other physical scientists 400 2,200 500 800 700 2,300 
Men 400 2,100 500 700 500 2,100 
Women 100 100 (1) 100 300 200 
Mathematical scientists 2,000 2,400 4,560 15,700 2,600 3,300 
Men 1,400 2,000 2,500 7,400 2,200 2,000 
Women 600 400 2,000 8.400 400 1,300 
Mathematicians 1,800 1,900 3,200 4,800 2,200 2,100 
Men 1,200 1,800 1,960 2,700 1.900 1,300 
Women 500 100 1,400 2,100 300 800 


See footnotes at end of table. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 
1983-Continued 
Production/ Reporting/ 
inspection statistical Other (2) 
Field and sex work/computing 
1976 1983 1976 1983 1976 1983 
Statisticians 266 506 1,266 11,066 400 1,200 
Men 200 200 600 4,700 300 700 
Women 100 300 700 6,300 100 500 
Computer specialists 4,000 10,200 38,709 183,200 20,300 31,200 
Men 3,100 7,600 31,700 126,300 16,400 23,400 
Women 900 2,600 7,000 57,000 3,900 7,700 
Environmental scientists 3,400 9,600 2,300 6,300 8,100 11,200 
Men 3,300 8,900 2,100 5,000 8,100 9,700 
Women 100 800 200 1,200 100 1,500 
Earth scientists 3,000 &,000 1,700 3,800 7,500 10,100 
Men 2,800 7,300 1,500 2,990 7,400 & 800 
Women 100 800 200 1,000 100 1,300 
Oceanographers 200 200 (1) 100 1090 100 
Men 200 200 (1) 100 100 (1) 
Women (1) (1) (1) (1) (1) (1) 
Atmospheric scientists 200 1,400 500 2,300 500 1,000 
Men 200 1,400 500 2,100 500 800 
Women (1) (1) (1) 300 (1) 100 
Life scientists 14,900 40,500 3,200 10,890 38,800 42,300 
Men 12,800 31,700 2,400 7,200 33,600 31,200 
Women 2,100 &,800 800 3,600 5,200 11,200 
Bivlogical scientists 9,200 23,000 2,300 8,400 27,400 27,700 
Men 7,600 19,000 1,500 5,500 23,100 20,900 
Women 1,600 3,900 800 3,000 4,400 6,700 


See footnotes at end of table. 


Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 
1983-Continued 
Production/ Reporting/ 
inspection statistical Other (2) 
Field and sex work/computing 
1976 1983 1976 1983 1976 1983 
Agricultural scientists 5,600 16,800 700 2,000 9,300 10,800 
Women 400 4,500 (1) 500 400 3,200 
Medical scientists 100 760 300 400 2,100 3,900 
Men 100 400 300 2006 1,700 2,600 
Women 100 300 (1) 200 400 1,300 
Psychologists 1,800 6,200 1,300 3,500 57,700 63,800 
Men 1,300 3,800 700 1,500 37,300 34,800 
Women 600 2,300 600 2,900 20,400 29,000 
Social scientists 12,600 10,900 16,500 29,4280 52,900 42,500 
Women 1,900 2,200 6,700 12,300 18,100 13,900 
Economists 1,300 4,100 7,700 19,500 12,500 17,500 
Men 1,200 3,900 4,600 12,300 10,900 14,200 
Women 200 200 3,100 7,200 1,600 3,300 
Sociologists/ 
anthropologists 600 3,100 3,300 4,500 7,300 10,900 
Men 500 1,700 2,100 2,000 3,900 6,700 
Women 100 1,400 1,200 2,500 3,400 4,300 
Other social scientists 10,7090 3,800 5,600 5,400 33,200 14,100 
Men 9,100 3,100 3,100 2,800 20,100 7,700 
Women 1,600 700 2,400 2,600 13,000 6,400 
Total Engineers 194,500 335,500 37,400 80,400 269,700 291,900 
Men 191,100 322,900 36,400 73,000 265,800 282,800 
Women 3,400 12,600 1,000 7,500 3,900 9,100 
Astronautical/ 
aeronautical 4,400 8,300 2,200 4,700 4,800 6,300 
Men 4,300 7,900 2,200 4,500 4,800 6,200 
Women 100 400 (1) 100 (1) 100 


See footnotes at end of table. 
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 
1983-Continued 
Production/ Reporting/ 
inspection statistical Other (2) 
Field and sex work/computing 
1976 1983 1976 1983 1976 1983 

Chemical 10,300 19,800 1,400 3,300 8,200 9,600 

Men 9,000 18,000 1,300 2,900 8,100 9,000 

Women 1,300 1,800 100 500 100 600 
Civil 38,400 55,300 6,100 11,200 42,200 61,800 

Men 38,100 54,400 5,600 10,700 41,000 60,700 

Women 300 900 400 500 1,200 1,100 
Electrical7electronics 30,260 69,300 6,500 16,300 40,200 49,000 

Men 30,000 67,700 6,500 15,500 39,600 48,000 

Women 200 1,500 (1) 800 600 1,000 
Mechanical 30,600 52,200 3,200 7,300 35,200 37,900 

Men 30,000 51,200 3,200 7,000 35,200 37,400 

Women 600 1,000 (1) 300 100 500 
Other engineers 80,700 130,600 18,000 37,600 139,000 127,300 

Men 79,700 123,600 17,600 32,300 137,000 121,500 

Women 900 6,900 400 5,300 1,900 5,700 

(1) Too few cases to estimate. 

(2) Includes no report. 

NOTE: Detail may not add to total because of rounding 


SOURCE: National Science Foundation. 
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Table B-11. Scientists and engineers by field, sex, and primary work activity: 1983 


Primary work activity 


Research and development Management/admin. 
Field and sex 
Total 
Basic Appld. Devel- of Other 
Total re- re- opment Total R&D than 
search search R&D 

Total, all fields 3,465,900 1,066,900 113,800 233,900 718,300 886,400 288,260 598,300 
Men 3,026,100 953,800 89,500 194,100 670,200 820,600 268,900 551,700 
Women 439,800 112,300 24,200 39,900 48,100 65,900 19,300 46,600 
Total scientists 1,525,900 401,300 104,200 164,700 132,500 350,500 115,600 234,900 
Men 1,149,300 312,000 80,200 128,100 103,700 293,600 99,000 194,700 
Women 376,600 89,300 23,900 36,600 28,800 56,800 16,600 40,200 
Physical scientists 235,900 105,300 23,900 45,000 36,400 55,600 31,100 24,600 
Men 212,800 95,000 21,900 39,800 33,300 53,100 30,100 23,000 
Women 23,100 10,300 2,100 5,100 3,100 2,500 900 1,600 
Chemists 158,900 67,500 10,600 29,700 27,100 38,800 19,800 19,000 
Men 140,300 59,300 9,400 25,600 24,300 36,800 19,100 17,800 
Women 18,700 8,200 1,200 4,100 2,800 1,900 700 1,200 
Physicists/astronomers 48,400 22,300 9,900 7,900 4,600 11,200 8,200 3,000 
Men 45,800 21,100 9,200 7,500 4,500 11,000 8,100 2,900 
Women 2,600 1,200 600 400 100 300 100 200 
Other physical scientists 28,600 15,500 3,400 7,400 4,700 5,600 3,100 2,500 
Men 26,700 14,500 3,200 © ,800 4,500 5,300 3,900 2,300 
Women 1,900 1,000 200 600 300 300 100 200 
Mathematical scientists 86,700 14,000 3,500 6,300 4,300 19,100 8,100 10,900 
Men 57,700 9,700 3,200 3,900 2,600 15,200 6,300 8,900 
Women 29,000 4,300 300 2,400 1,600 3,800 1,800 2,000 
Mathematicians 66,000 11,100 3,300 4,000 3,800 16,700 7,000 9,706 
Men 46,600 8,100 3,100 2,700 2,300 13,400 5,300 8,000 
Women 19,400 2,900 200 1,300 1,400 3,300 1,700 1,600 
Statisticians 20,700 2,900 100 2,300 500 2,400 1,100 1,300 
Men 11,100 1,600 100 1,200 300 1,900 1,000 900 
Women 9,600 1,400 (1) 1,100 200 500 100 400 


See footnotes at end of table. 
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Table B-11. Scientists and engineers by field, sex, and primary work activity: 


1983-Continued 


Field and sex 


Primary work activity 


Research and development 


Management/admin. 


Total 

Basic Appld. Devel- of Other 

Total re- re- opment Total R&D than 

search search R&D 
Computer specialists 349,100 66,500 1,300 7,000 58,200 49,200 19,400 29,800 
Men 251,700 48,300 1,200 4,800 42,200 40,600 15,400 25,200 
Women 97,400 18,200 100 2,200 16,000 8,600 4,000 4,600 
Environmental scientists 95,100 41,500 8,300 23,200 10,100 20,600 8,200 12,400 
Men 80,500 33,100 7,000 17,800 8,300 19,200 7,500 11,700 
Women 14,600 8,500 1,300 5,400 1,800 1,400 700 700 
Earth scientists 80,100 34,600 4,900 20,2006 9,500 18,100 7,200 10,90¢ 
Men 66,800 27,000 4,000 15,200 7,800 16,800 6,500 10,200 
Women 13,300 7,600 900 5,000 1,700 1,300 700 700 
Oceanographers 2,900 1,300 900 800 200 500 300 200 
Men 2,600 1,700 800 800 100 500 300 200 
Women 300 300 100 100 100 (1) (1) (1) 
Atmospheric scientists 12,100 5,000 2,400 2,200 400 2,000 800 1,200 
Men 11,000 4,400 2,200 1,900 400 1,900 700 1,200 
Women 1,100 600 300 300 (1) 100 100 (1) 
Life scientists 368,400 126,700 55,000 56,100 15,700 97,100 26,400 70,700 
Women 80,300 32,600 16,000 12,400 4,200 11,700 2,800 8,900 
Biological scientists 255,200 89,300 44,700 35,000 9,500 69,900 18,400 51,400 
Men 199,000 65,300 31,600 26,400 7,200 61,400 16,100 45,300 
Women 56,200 24,000 13,100 8,600 2,300 8,400 2,300 6,100 
Agricultural scientists 84,109 26,000 3,700 17,000 5,300 22,000 5,900 16,000 
Men 66,700 20,300 2,500 14,100 3,700 19,400 5,500 13,900 
Women 17,400 5,700 1,200 2,800 1,600 2,500 400 2,100 
Medical scientists 29,100 11,500 6,500 4,100 800 5,300 2,000 3,300 
Men 22,300 8,500 4,906 3,100 500 4,500 2,000 2,600 
Women 6,800 3,000 1,700 1,000 300 800 100 700 


See footnotes at end of table. 


Table B-11. Scientists and engineers by field, 


sex, and primary work activity: 


1983-Continued 


Field and sex 


Primary work activity 


Research and development 


Management/admin. 


Total 

Basic Appld. Devel- of Other 

Total re- re- opment Total R&D than 

search search R&D 
Psychologists 143,500 11,300 4,200 4,800 2,400 29,600 5,600 24,000 
Women 59,300 4,700 1,800 2,000 1,000 10,300 1,700 8,500 
Social scientists 247,200 35,900 8,000 22,300 5,500 79,300 16,800 $2,500 
Men 174,400 25,300 5,600 15,2090 4,400 60,800 12,200 48,500 
Women 72,800 10,600 2,400 7,100 1,100 18,500 4,500 14,000 
Economists 112,500 18,700 2,800 13,400 2,500 35,400 7,300 28,100 
Men 90,900 14,600 2,200 10,300 2,100 30,900 6,800 24,100 
Women 21,600 4,100 600 3,100 400 4,500 500 3,900 
Socioclogists/anthropologists 62,200 10,500 3,900 5,300 1,300 17,400 3,400 14,100 
Men 34,800 5,500 2,200 2,600 700 10,300 1,700 8,700 
Women 27,400 5,000 1,700 2,700 600 7,100 1,700 5.400 
Other social scientists 72,500 6,700 1,300 3,600 1,700 26,400 *,100 20,400 
Men 48,700 5,100 1,200 2,300 1,700 19,500 >. 800 15,800 
Women 23,800 1,500 100 1,400 100 6,900 2,300 4,600 
Total engineers 1,940,000 664,700 9,600 69,200 585,900 536,000 172,600 363,400 
Men 1,876,800 641,700 9,300 65,900 566,500 526,900 169,900 357,100 
Women 63,300 22,900 300 3,300 19,309 9,000 2,700 6,300 
Aeronautical/astronautical 84,700 39,400 800 6,800 31,800 24,900 16,100 8,800 
Men 83,100 38,600 700 6,600 31,200 24,700 16,000 8,800 
Women 1,600 8090 100 200 500 200 100 1090 
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— Table B-1!!. Scientists and engineers by field, sex, and primary work activity: 1983-Continued 
>. 
Pa | 
=> | Primary work activity 
: — | 
— | | Research and development | Management/admin. 
Field and sex | | | 
| Total | | | | q | 
| | | Basic Appld. | Devel- j of Other 
’ | Total | re- re- | opment | Total | R&D | than 
| | | search search | | | | R&D 
l | | l | | | 
Chemical 114,900 46,900 400 5,800 40,700 33,800 11,000 22,8090 
Men 107,600 43,100 400 5,300 37,400 33,200 10,900 22,300 
Women 7,300 3,800 (t) 500 3,200 601 100 500 
Civil 271,809 50,700 500 4,700 45,500 89,106 9,909 79,200 
Men 266,300 48,900 400 4,600 43,999 €8,109 9,900 78,200 
Women 5,509 1,809 (1) 100 1,600 1,000 100 1,000 
Electrical/electronics 470,500 206,100 3,200 19,100 183,809 121,800 57,500 64,2900 
Men 461,100 201,700 3,200 18,500 180,100 120,500 57,000 63,500 
Women 9,400 6,400 (1) 600 3,709 1,300 600 760 
Industrial 117,000 24,-00 106 900 23,700 36,500 5,100 31,406 
Men 111,500 23,509 100 800 22,400 35,400 4,900 39,500 
Women 5,590 1,400 (1) 100 1,300 1,109 260 900 
Materials 40,600 15,000 7090 3,909 10,400 11,300 5,500 5,800 
Men 38,500 13,900 700 3,700 9,590 11,0090 5,309 5,700 
Women 2,106 1,100 (1) 290 900 300 200 (1) 
Mechanical 371,500 163,800 1,500 11,200 151,100 104,100 34,700 69,400 
Men 366,100 161,200 1,400 11,900 148,800 103,400 34,4090 68,900 
Women 5.400 2,600 (1) 200 2,300 700 300 509 
Mining 14,700 3,539 200 1,109 2,209 3,760 900 2,800 
Men 14,100 3,390 200 1,000 2,200 3,700 900 2,800 
Women 690 200 (1) 100 100 (1) (1) (1) 
Nuclear 18,800 5,600 200 1,200 6,290 6,300 -,900 6,300 
Men 18,300 5,400 209 1,100 6,109 6,300 2,900 4,300 
Women 500 100 (1) 100 100 (1) (1) (1) 
Pet:oleum 28,700 5,800 300 1,100 6,400 7,000 1,400 5,600 
Men 27,008 5,22 309 1,000 3.900 6,800 1,4C0 >,.300 
Women 1,700 700 (1) 100 500 200 (1) 200 
Other engineers 406,800 103.300 1,800 13,500 88,100 97,400 28.404 69,000 
Men 383,200 97,200 1,600 12,400 83,100 93,800 27,300 66.600 
Women 23,600 6,200 100 1,100 5,000 3,600 1,290 2,400 


See footnotes at end of table. 


Table B-11. Scientists and engineers by field, 


sex, and primary 


work activity: 


1983-Continued 


Primary work activity 


| 
Field and sex | Pro- Reptg./ 
Teach- | Con- duct/ stats./ 
ing | sult- In- com- Other No report 
| ing spec- puting 
| tion , 
i _| l 
Total, all fields 236,900 169,900 442,306 334,700 187,600 142,100 
Women 59,200 15,700 34,00) 93,100 49,300 10,400 
Total scientists 205,400 58,900 106,800 254,200 116,300 32,400 
Men 148,300 46,200 85,4090 168,600 70,100 25,000 
Women 57,100 12,600 21,400 5,700 46,200 7,400 
Physical scientists 29,500 3,100 27,000 5,200 4,600 5,500 
Men 26,200 2,800 22,800 4.100 3,700 5,100 
Women 3,200 300 4,300 1,200 900 400 
Chemists 17,500 1,100 23,500 3,400 3,400 3,700 
Men 15,100 1,000 19,500 2,700 2,500 3,300 
Women 2,400 100 4,100 700 800 400 
Physicists/astronomers 9,800 700 1,300 1,000 900 1,100 
Men 9,200 700 1,200 700 800 1,100 
Women 600 (1) 100 306 {00 (1) 
Other physical scientists 2,100 1,300 2,200 800 +00 700 
Men 2,000 1,100 2,100 700 306 700 
Women 200 200 100 100 (1) (1) 
Mathematical scientists 32,200 1,700 2,400 15,700 500 1,100 
Men 21,300 / 800 2,000 7,400 309 900 
Women 10,800 990 400 8,400 2¢0 200 
Mathematicians 29,500 700 *,900 4,800 500 900 
Men 19,300 300 1,800 2,700 300 700 
Women 10,200 400 100 2,100 200 200 
Statisticians 2,600 1,000 500 11,000 (1) 300 
Men 2,000 500 200 4,700 (1) 200 
Women 700 500 300 6,300 (1) (1) 
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a Table B-11. Scientists and engineers by field, sex, and primary work activity: 1983-Continued 
= 
— 
= Primary work activity 
—_ 
o 
Field and sex Pro- Reptg./ 
Teach- Con- duct/ stats./ 
ing sult- In- com- Other No report 
ing spec- puting 
tion 
Computer specialists 8,800 19,100 106,200 183,200 6,200 5,900 
Men 5,600 14,600 7,600 126,300 4,100 4,700 
Women 3,200 4,500 2,600 57,000 2,100 1,200 
Environmental scientists 5,900 7,700 9,600 6,300 1,500 2,000 
Men 4,700 6,900 8,900 5,000 1,100 1,700 
Women 1,200 800 800 1,200 400 300 
Farth scientists 5,400 7,200 8,000 3,800 1,200 1,700 
Men 4,100 6,500 7,300 2,900 900 1,400 
Women 1,200 700 800 1,000 300 300 
Oceanographers 00 (1) 200 100 (1) 100 
Men 100 (1) 200 100 (1) (1) 
Women (1) (1) (1) (1) (1) (1) 
Atmospheric scientists 400 500 1,400 2,300 300 200 
Men 400 400 1,400 2,100 200 200 
Women (1) 100 (1) 300 (1) (1) 
Life scientists 50,900 11,300 40,500 10,800 24,000 7,100 
Men 38,400 10,100 31,700 7,200 15,400 5,700 
Women 12,400 1,200 8,800 3,600 8,600 1,400 
Biological scientists 37,000 8,600 23,000 8,400 14,500 4,500 
Men 26,800 7,900 19,000 5,500 9,700 3,400 
Women 10,200 700 3,900 3,000 4,900 1,100 
Agricultural scientists 6,500 2,400 16,800 2,000 6,200 2,200 
Women 1,000 400 4,500 500 2,600 200 
Medical scientists 7,400 200 700 400 3,200 400 
Men 6,100 200 400 200 2,100 300 
Women 1,300 100 300 200 1,100 100 


See footnotes at end of table. 
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Table B-11. 


Scientists and engineers by field, 


sex, and primary work activity: 


1983-Continued 


Primary work activity 


See footnotes at end of table. 


Field and sex Pro- Reptg./ 

Teach- Con- duct/ stats./ 
ing sult- In- com- Other No report 

ing spec~- puting 

tion 

Psychologists 29,100 7,500 6,200 3,500 51,400 4,906 
Men 18,100 4,900 3,800 1,500 27,500 2,400 
Women 11,000 2,600 2,300 2,000 23,900 2,500 
Social scientists 49,200 8,500 10,900 29,400 28,100 6,000 
Men 34,000 6,200 8,700 17,100 17,900 4,600 
Women 15,200 2,300 2,200 12,300 10,200 1,400 
Economists 17,400 5,800 4,100 19,500 9,000 2,700 
Men 15,000 4,500 3,900 12,300 7,300 2,400 
Women 2,300 1,300 200 7,200 1,700 300 
Sociologists/anthropologists 15,700 1,000 3,100 4,500 8,200 1,790 
Women 7,100 100 1,400 2,500 3,700 500 
Other social scientists 16,200 1,700 3,800 5,400 17,800 1,600 
Men 19,500 800 3,100 2,800 6,000 1,000 
Women 5,700 900 700 2,600 4,800 600 
Total engineers 31,500 111,100 335,500 80,400 71,300 109,600 
Men 29,400 108,000 322,900 73,000 68,200 106,600 
Women 2,100 3,000 12,600 7,500 3,100 3,009 
Aeronautical/astronautical 1,200 900 8,300 4,700 1,100 4,300 
Men 1,100 900 7.900 4,500 1,100 4,200 
Women 100 (1) 400 100 (1) (1) 


Table B-11. Scientists and engineers by field, sex, and primary work activity: 1983-Continued 


Primary work activity 
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Field and sex Pro- Reptgq.7 

Teach- Con- duct/ stats.7 
ing sult- In- com- Other No report 

ing spec- puting 

tion 

Chemical 1,500 2,700 19,800 3,300 2,400 4,600 
Men 1,400 2,600 18,000 2,900 2,100 4,400 
Women 100 100 1,800 500 300 200 
Civil 3,600 42,000 55,300 11,200 4,300 15,600 
Men 3,400 41,400 54,400 10,709 4,100 15,200 
Women 200 600 900 500 100 300 
Electrical/electronics 8,100 16,100 69,300 16,300 8,000 25,000 
Men 7,600 15,900 67,700 15,500 7,600 24,500 
Women 400 200 1,500 800 400 400 
Industrial 2,000 3,800 31,400 8,900 3,000 6,800 
Men 1,900 3,600 30,100 7,960 2,800 6,600 
Women (1) 200 1,300 1,000 200 200 
Materials 900 1,700 8,800 700 600 1,700 
Men 900 1,700 8,200 600 600 1,600 
Women (1) (1) 600 106 (1) 190 
Mechanical 6,100 13,600 52,200 7,300 6,100 18,200 
Men 5,900 13,400 51,200 7,000 5,900 18,000 
Women 300 200 1,000 300 100 200 
Mining 400 1,500 3,600 1,400 200 300 
Men 300 1,500 3,500 1,300 200 309 
Women (1) 100 209 100 (1) (1) 
Nuclear 300 $00 3,309 1,000 300 1,100 
Men 200 900 3,300 900 300 1,100 
Women (1) 100 (1) 200 (1) (1) 
Petroleum 300 2,400 8,200 1,300 1,100 2,500 
Men 300 2,400 7,800 1,100 1,000 2,500 
Women (1) (1) 400 200 100 (1) 
Other ens ars 7,200 25,400 75,200 24,400 44,300 29,600 
Men 6,300 23,900 70,700 20,600 42,500 28,200 
Women 900 1,500 4,500 3,800 1,800 1,400 


€1) Too few cases to estimate. 


NOTE: Detail may not add to total because of rounding. 
SOURCE: National Science Foundation. 


JTTEYIVAY AdOS 1S38 


Table B-12a. 


Employed doctoral scientists and engineers by field and type of employer: 


1973, 


1981, and 1983 


Business/industry 


Educational institutions 


Field 
1973 1981 1983 1973 1981 1983 
Total, all fields 53,400 99,100 113,500 129,300 187,000 196,100 
Total scientists 35,600 67,300 79,090 116,300 169,000 175,700 
Physical scientists 19,700 27,400 28,700 22,000 28.200 27,900 
Mathematical scientists 900 1,600 2,000 10,500 12,700 13,200 
Computer specialists 1,000 5,200 6,800 1,400 3,000 4,000 
Environmental scientists 2,200 4,700 5,200 5,200 6,700 6,700 
Life scientists 7,100 13,100 16,400 38,200 55,800 58,900 
Psychologists 3,100 10, 100 13,000 15,000 21,700 22,200 
Social scientists 1,700 5,100 6,800 24,000 40,800 42,800 
Engineers 17,800 31,800 34,500 13,000 18,000 20,300 
Percent Distribution 
Total, all fields 100.0 100.0 100.0 100.0 100.0 100.6 
Total scientists 66.7 67.9 69.6 89.9 90.4 89.6 
Physical scientists 36.9 27.6 25.3 17.0 15.1 14.2 
Mathematical scientists Pe 1.6 1.8 8.1 6.8 6.7 
Computer specialists 1.9 3.a 6.0 1.1 1.6 2.9 
Environmental scientists 4.1 4.7 4.6 4.0 3.6 3.4 
Life scientists 13.3 13.2 14.4 29.5 29.8 30.90 
Psychologists 5.8 10.2 4.5 11.6 11.6 11.3 
Social scientists PF 5.1 6.0 18.6 21.8 21.8 
Engineers >} 32.1 30.4 10.1 9.6 10.4 


See footnotes at end of table. 
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a= Table B-!2a. Employed doctoral scientists and engineers by field and type of 
~ employer: 1973, 1981, and 1983-Continued 
—_— 
a 
Federal government 
Field 
1973 1981 1983 
Total, all fields 18,200 25,100 25,8090 
Total scientists 15,500 21,300 22,000 
Physical scientists 4,100 4,300 4,300 
Mathematical scientists 500 900 800 
Computer specialists 100 400 500 
Environmental scientists 2,000 3,100 3,100 
Life scientists 5,800 7,200 7,800 
Psychologists 1,200 1,200 1,200 
Social scientists 1,700 4,300 4,300 
Engineers 2,700 3,800 3,800 
Percent Distribution 
Total, ail fields 100.0 100.0 100.0 
Total scientisis 85.2 84.9 85.3 
Physical scie tists 22.5 17.8 16.7 
Mathematical scientists PF 3.6 3.1 
Computer specialists .5 1.6 1.9 
Environmental scientists 11.9 12.4% 12.0 
Life scientists 31.9 28.7 30.2 
Psychologists 6.6 4.8 4.7 
Social scientists 9.3 17.1 16.7 
Engineers 14.8 5.1 14.7 


NOTE: Detail may not add to total because of rounding. 
SOURCE: National Science Foundation. 


Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 
1983 
Primary work activity 
Total Research and development 
Field and sex 
| Total Research 
1973 | 1983 
| 1973 1983 1973 1983 
Total, all fields 220,300 369,300 70,400 121,600 63,000 104,500 
Men 203,400 320,500 65,800 107,200 58,500 91,100 
Women 16,909 48,800 4,600 14,400 4,500 13,400 
Total scientists 184,600 307,800 57,900 98,900 54,700 89,500 
Men 167,800 260,000 53,300 85,000 50,200 76,500 
Women 16,800 47,800 4,600 13,900 4,500 13,100 
Physical scientists 48,500 64,000 19,800 28,900 18,000 25,600 
Men 46,600 59,800 19,200 26,900 17,400 23,800 
Women 1,700 4,200 600 1,900 600 1,700 
Chemists 30,800 41,300 11,700 18,000 10,400 15,500 
Men 29,300 37,800 11,300 16,400 10,000 14,100 
Women 1,500 3,500 400 1,500 400 1,400 
Physicists/Astronomers 17,800 22,700 8,100 10,900 7,600 10,000 
Men 17,300 22,000 8,000 10,500 7,400 9,700 
Women 400 700 200 400 200 400 
Mathematical scientists 12,100 16,400 2,600 3,400 2,500 2,900 | 
Women 800 1,400 100 300 160 200 
Mathematicans 10,700 13,600 2,300 2,800 2,200 2,400 
Men 10,000 12,500 2,200 2,600 2,100 2,200 
lomen 700 1,100 100 200 100 200 
-_ Statisticians 1,500 2,800 300 600 300 500 
rv Men 1,400 2,500 300 500 300 400 
wher Women 100 300 (1) 100 (1) 100 


See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 


1983-Continued 


Field and sex 


Primary work activity 


Research and development 


Total Research 
1973 1983 
1973 1983 1973 1983 

Computer specialists 2,700 12,200 1,000 4,700 500 1,500 
Men 2,600 10,900 1,000 4,300 500 1,400 
Women 100 1,300 (1) 400 (1) 100 
Environmental scientists 10,300 16,500 3,700 6,700 3,500 6,400 
Men 10,100 15,600 3,600 6,300 3,400 6,000 
Women 300 900 100 400 100 400 
Earth scientists 8,600 12,500 2,800 4,300 2,700 4,100 
Men 8,300 11,900 2,700 4,100 2,600 3,900 
Women 290 690 100 200 100 200 
Oceanographers 1,100 1,700 500 1,000 500 1,000 
Men 1,100 1,600 500 900 500 $00 
Women (1) 200 (1) 100 (1) 100 
Atmospheric scientists 600 2,200 300 1,300 300 1,300 
Men 600 2,100 300 1,300 300 1,200 
Women (1) 100 (1) 100 (1) 100 
Life scientists 56,700 92,800 23,200 40,900 22,800 39,500 
Men 50,600 76,600 20,400 33,400 20,000 32,100 
Women 6,100 16,200 2,800 7,600 2,800 7,400 
Biological scientists 36,800 55,200 15,900 28,000 15,800 27,400 
Men 31,900 44,600 13,600 22,100 13,500 21,700 
Women 4,900 10,600 2,300 5,900 2,300 5,800 
Agricultural scientists 9,200 14,500 4,000 6,200 3,900 5,900 
Women 100 700 100 300 100 300 
Medical scientists 10,700 23,100 3,300 6,700 3,200 6,200 
Women 1,100 4,900 400 1,400 400 1,300 


See footnotes at end of table. 


Table B-12b. Employed doctoral scientists and engineers by field, 


1. 83-Continued 


sex, and selected primary work activity: 


1973 and 


Primary work activity 


Total Research and development 
Field and sex 
Total Research 
1973 1983 
1973 1983 1973 1983 

Psychologists 24,800 46,600 3,300 4,900 3,200 4,700 
Women 4,800 13,700 500 1,300 500 1,300 
Social scientists 29,400 59,300 4,300 9,400 4,200 8,900 
Men 26,500 49,300 3,900 7,400 3,800 7,000 
Women 2,900 10,100 400 2,000 400 1,900 
Economists 9,700 17,000 2,000 3,900 2,000 3,800 
Men 9,200 15,500 1,900 3,500 1,900 3,400 
Women 500 1,400 100 400 100 400 
Sociologists/Anthropologists 6,500 12,100 1,000 1,800 1,000 1,800 
Men 5,300 8,600 800 1,200 &00 1,200 
Women 1,200 3,500 200 700 206 700 
Other social scientists 13,200 30,300 1,300 3,700 1,200 3,400 
Men 12,000 25,200 1,200 2,700 1,100 2,500 
Women 1,200 5,100 100 900 100 900 
Total engineers 35,800 61,500 12,500 22,700 8,300 15,000 
Men 35,600 60,500 12,400 22,200 8,200 14,600 
Women 100 1,100 (1) 500 (1) 300 
Aeronautical/astronautical 1,700 3,700 500 1,700 400 1,000 
Men 1,700 3,600 500 1,700 400 1,000 
Women (1) 100 (1) (1) (1) (1) 
Chemical 4,500 7,000 1,500 2,800 900 2,100 
Men 4,500 6,900 1,500 2,800 900 2,000 
Women (1) 100 (1) 100 (1) 100 
Civil 3,100 5,300 500 600 400 600 
Men 3,100 5,200 500 600 400 600 
Women (1) 100 (1) (1) (1) (1) 
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Table B-12b. Employed 


doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 
1983-Continued 
Primary work activity 
Total Research and development 
Field and sex 
Total Research 
1973 1983 
1973 1983 1973 1983 

Electrical/electronics 7,100 12,700 2,700 4,500 1,400 2,500 

Men 7,000 12,500 2,700 4,400 1,400 2,400 

Women (1) 200 (1) 100 (1) 109 
Mechanical 3,300 5,700 1,000 1,700 600 800 

Men 3,300 5,600 1,000 1,700 600 800 

Women (1) 100 (1) (1) (1) (1) 
Nuclear 1,300 2,300 400. 900 200 600 

Men 1,300 2,300 400° 900 200 600 

Women (1) (1) (1) (1) (1) (1) 
Other engineers 15,000 24,900 5,800 10,400 4,300 7,509 

Men 14,900 24,400 5,800 10,100 4,300 7,300 

Women 100 500 (1) 300 (1) 200 


See footnotes at end of table. 


y) 
/] 


g 


TIGVIVAY AdO3 1839 


6Li 


Table B-12b. Employed doctoral scientists and engineers by field, 


1983-Continued 


sex, and selected primary work activity: 


1973 and 


Primary work activity 


Research and development Mgt. of R & D Management of 
other than R & D 
Field and sex 
Development 
1973 1983 1973 1983 
1973 1983 

Total, all fields 7,400 17,100 32,900 31,400 13,200 30,400 
Women 100 1,000 1,000 1,400 800 3,800 
Total scientists 3,200 9,400 24,600 20,900 11,000 25,400 
Men 3,100 8,600 23,600 19,600 10,200 21,600 
Women 100 900 1,000 1,300 800 3,800 
Physical scientists 1,800 3,300 8,800 8,800 2,200 3,100 
Men 1,800 3,100 8,600 8,500 2,100 2,900 
Women (1) 200 100 300 100 200 
Chemists 1,300 2,400 6,500 6,500 1,700 1,700 
Men 1,300 2,300 6,500 6,300 1,600 1,600 
Women (1) 200 100 200 100 100 
Physicists/Astronomers 500 900 2,200 2,300 590 1,300 
Men 500 900 2,200 2,200 500 1,300 
Women (1) (1) (1) (1) (1) (1> 
Mathematical scientists 100 500 500 500 500 1,000 
Men 100 400 500 500 400 900 
Women (1) (1) (1) (1) (1) 100 
Mathematicans 100 400 400 300 400 900 
Men 100 400 400 200 400 800 
Women (1) (1) (1) (1) (1) 100 
Statisticians (1) 100 100 300 (1) 100 
Men (1) 100 100 300 (1) 100 
Women (1) (1) (1) (1) (1) (1) 


See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 


1983-Continued 


Primary work activity 


Research and development Mot. of R & D Management of 
other than R & D 
Field and sex 
Development 
1973 1983 1973 1983 
1973 1983 

Computer specialists 500 3,200 400 1,100 200 900 
Men 500 3,000 400 1,000 260 800 
Women (1) 300 (1) 100 (1) 100 
Environmental scientists 100 300 2,000 1,800 600 1,306 
Men 100 300 1,900 1,800 600 1,300 
Women (1) (1) (1) 100 (1) 100 
Earth scientists 100 200 1,600 1,300 500 1,200 
Men 100 200 1,600 1,200 500 1,200 
Women (1) (1) (1) (1) (1) (1) 
Oceanographers (1) (1) 300 300 (1) 100 
Men (1) (1) 300 200 (1) 100 
Women (1) (1) (1) (1) (1) (1) 
Atmospheric scientists (1) 100 100 300 (1) (1) 
Men (1) 100 100 300 (1) (1) 
Women (1) (1) (1) (1) (1) (1) 
Life scientists 400 1,400 8,200 6,200 2,600 6,800 
Women (1) 200 400 400 200 1,100 
Biological scientists 100 600 3,900 2,800 1,300 3,000 
Men 100 500 3,600 2,600 1,200 2,600 
Women (1) 100 300 200 100 400 
Agricultural scientists 100 300 2,000 1,600 400 1,200 
Men 100 300 2,000 1,600 400 1,200 
Women (1) (1) (1) (1) (1) (1) 
Medical scientists 100 500 2,300 1,700 900 2,500 
Men 100 400 2,200 1,600 800 1,900 
Women (1) 100 100 200 100 700 


See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by field, 


1983-Continued 


sex, and selected primary work activity: 


1973 and 


Field and sex 


Primary work activity 


Research and development 


Mgt. of R & D 


Mansacement of 
other than R & D 


Development 


1973 1983 


1973 


1983 


| 
1973 1983 


Psychologists 
Men 
Women 


Social scientists 
Men 
Women 
Economists 
Men 
Women 
Sociologists/Anthropologists 
Men 
Women 
Other social scientists 
Men 
Women 


Total engineers 
Men 
Women 
Aeronautical/astronautical 
Men 
Women 
Chemical 
Men 
Women 
Civil 
Men 
Women 
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See foc notes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 


1983-Continued 


Primary work activity 


Research and development Mot. of R & D Management of 
other than R & D 
Field and sex 
Development 
1973 1983 1973 1983 
1973 1983 
Electrical/electronics 1,300 2,100 1,600 2,800 300 1,100 
Men 1,200 2,000 1,600 2,800 300 1,100 
Women (1) 100 (1) (1) (1) (1) 
Mechanical 400 900 600 600 200 500 
Men 400 900 600 600 200 500 
Women (1) . (1) (1) (1) (1) (1) 
Nuclear 100 300 400 300 100 300 
Men 169 300 400 300 100 300 
Women (1) (1) (1) (1) (1) (1) 
Other engineers 1,500 2,900 3,800 4,700 800 1,700 
Men 1,500 2,800 3,700 4,700 800 1,700 
Women (1) 100 (1) 100 (1) (1) 


See footnotes at end of table. 


sex, and selected primary work activity: 


Tabie B-12b. Employed doctoral scientists and engineers by field, 1973 and 
1983-Continued 
Primary work activity 
Sales/ 
Field and sex Teaching Consulting professional 
services 
1973 1983 1973 1983 1973 1983 
Total, all fields 79,900 108,200 4,100 12,700 8,100 29,800 
Men 72,500 92,700 3,700 11,600 6,400 21,900 
Women 7,500 15,500 300 1,200 1,600 8,000 
Total scientists 71,100 96,400 2,900 9,000 7,800 28,600 
Men 63,600 81,000 2,600 7,900 6,200 20,600 
Women 7,400 15,400 300 1,100 1,600 7,900 
Physical scientists 14,300 14,700 400 900 600 1,600 
Men 13,400 13,500 400 900 500 1,500 
Women 900 1,200 (1) (1) (1) 100 
Chemists 8,200 9,000 300 700 500 1,200 
Men 7,500 8,000 366 600 400 1,000 
Women 700 1,000 (1) (1) (1) 100 
Physicists/Astronomers 6,100 5,700 200 300 100 500 
Men 5,900 5,500 200 300 100 500 
Women 200 200 (1) (1) (1) (1) 
Mathematical scientists 8,000 9,700 100 600 100 300 
Men 7,400 8,800 100 500 100 200 
Women 600 900 (1) 100 (1) (1) 
Mathematicans 7,200 8,300 (1) 300 (1) 200 
Men 6,700 7,500 (1) 300 (1) 200 
Women 600 800 (1) (1) (1) 1) 
Statisticians 800 1,400 100 300 (1) (1) 
on Men 800 1,200 100 300 (1) (1) 
oy Women (1) 100 (1) (1) (1) (1) 
anal 
cs» Computer specialists 900 2,400 100 700 (1) 400 
= Men 900 2,200 100 600 (1) 300 
=~ Women (1) 200 (1) 100 (1) 100 
I 
eed 
2= See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 


1983-Continued 


Primary work activity 


Sales/ 
Field and sex Teaching Consulting professional 
services 
1973 1983 1973 1983 1973 1983 
Environmental scientists 3,100 3,400 300 1,200 (1) 200 
Men 3,000 3,300 300 1,100 (1) 200 
Women 100 200 (1) 100 (1) (1) 
Earth scientists 2,700 2,900 300 1,100 (1) 200 
Men 2,700 2,800 300 1,000 (1) 200 
Women 100 100 (1) 100 (1) (1) 
Oceanographers 200 200 (1) (1) (1) (1) 
Men 200 200 (1) (1) (1) (1) 
Women (1) (1) (1) (1) (1) (1) 
Atmospheric scientists 100 300 (1) 100 (1) C1) 
Men 100 300 (1) 100 (1) (1) 
Women (1) (1) (1) (1) (1) (1) 
Life scientists 17,800 22,500 600 2,000 1,500 6,209 
Men 15,600 18,000 600 1,700 1,400 5,200 
Women 2,200 4,500 100 300 100 1,000 
Biological scientists 13,700 15,200 300 900 300 1,100 
Men 11,800 12,200 300 800 300 900 
Women 1,900 3,000 (1) 100 (1) 200 
Agricultural scientists 1,600 2,500 200 500 300 600 
Men 1,500 2,400 200 500 300 600 
Women (1) 100 (1) (1) (1) (1) 
Medical scientists 2,500 4,800 100 600 900 4,500 
Men 2,200 3,500 100 500 900 3,700 
Women 300 1,300 (1) 100 100 800 
Psychologists 9,300 12,700 900 2,100 5,300 18,500 
Men 7,500 9,300 700 1,600 3,900 12,100 
Women 1,800 3,500 200 500 1,500 6,400 


See footnotes at end of table. 


TIAVUVAY AdOS 2836 


SZL 


Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 
1983-Continued 
Primary work activity 
Sales/ 
Field and sex Teaching Consulting professional 
services 
1973 1983 1973 1983 1973 1983 
Social scientists 17,700 31,100 500 1,500 300 1,300 
Men 15,800 26,100 400 1,300 200 1,100 
Women 1,900 5,000 (1) 200 (1) 300 
Economists 5,000 7,800 200 800 100 400 
Men 4,700 7,100 200 700 100 400 
Women 300 700 (1) 100 (1) (1) 
Sociologists/Anthropologists 4,400 7,600 (1) 100 (1) 200 
Men 3,600 5,500 (1) 100 (1) 200 
Women 900 2,100 (1) (1) (1) 100 
Other social scientists 8,300 15,700 200 600 100 700 
Men 7,500 13,509 200 500 100 600 
Women 700 2,200 (1) 100 (1) 200 
Total engineers 8,900 11,800 1,100 3,700 300 1,300 
Men 8,800 11,700 1,100 3,700 390 1,200 
Women (1) 200 (1) (1) (1) (1) 
Aeronautical/Zastronautical 300 500 (1) 100 (1) 100 
Men 300 500 (1) 100 (1) 100 
Women (1) (1) (1) (1) (1) (1) 
Chemical 700 1,100 200 200 100 200 
Men 700 1,100 200 200 100 200 
Women (1) (1) (1) (1) (1) (1) 
Civil 1,300 2,100 300 900 (1) 100 
Men 1,300 2,100 300 900 (1) 100 
Women (1) (1) (1) (1) (1) (1) 
Electrical/electronics 2,000 2,400 100 400 (1) 200 
Men 2,000 2,400 100 400 (1) 200 
Women (1) (1) (1) (1) (1) (1) 
Mechanical 1,300 1,900 100 300 (1) 100 
Men 1,300 1,800 100 300 (1) 100 
Women (1) (1) (1) (1) (1) (1) 


See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and 
1983-Continued 


Primary work activity 


Sales/ 
Field and sex Teaching Consulting professional 
services 
1973 1983 1973 1983 1973 1983 

Nuclear 200 300 100 200 (1) (1) 
Men 200 300 100 200 (1) (1) 
Women (1) (1) (1) (1) (1) (1) 
Other engineers 3,000 3,500 500 1,500 100 500 
Men 3,000 3,400 500 1,500 100 500 
Women (1) 100 (1) (1) (1) (1) 


See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by 
field, sex, and selected primary work activity: 


1983-Continued 


1973 and 


Primary work activity 


Field and sex Other 
1973 1983 
Total, all fields 11,7090 35,100 
Men 10,700 30,600 
Women 1,000 4,500 
Total scientists 9,300 28,500 
Men 8,300 24,200 
Women 1,000 4,300 
Physical scientists 2,400 6,100 
Men 2,300 5,600 
Women 200 400 
Chemists 1,900 4,300 
Men 1,700 3,900 
Women 100 400 
Physicists/Astronomers 600 1,800 
Men 600 1,700 
Women (1) 100 
Mathematical scientists 300 1,000 
Men 300 900 
Women (1) 100 
Mathematicans 300 800 
Men 200 800 
Women (1) (1) 
Statisticians (1) 100 
Men (1) 100 
Women (1) (1) 
Computer specialists 100 2,000 
Men 100 1,600 
Women (1) 300 


See footnotes at end of table. 
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Table B-12b. Employed doctoral scientists and engineers by 
field, sex, and selected primary work activity: 1973 and 
1983-Continued 


| 
Primary work activity 
Field and sex Other 
1973 1983 
Environmental scientists 600 1,800 
Men 600 1,600 
Women (1) 100 
Earth scientists 600 1,500 
Men 600 1,400 
Women (1) 100 
Oceanographers (1) 100 
Men (1) 100 
Women (1) (1) 
Atmospheric scientists (1) 100 
Men (1) 100 
Women (1) (1) 
Life scientists 2,800 8,200 
Men 2,500 6,800 
Women 300 1,400 
Biological scientists 1,300 4,100 
Men 1,100 3,300 
Women 200 800 
Agricultural scientists 700 1,900 
Men 700 1,800 
Women (1) 100 
Medical scientists 800 2,200 
Men 700 1,700 
Women 100 500 
. Psychologists 1,100 2,800 
Men 800 2,000 
Women 300 800 


See footnotes at end of table. 


128 


BEST GuPY AVAILABLE 


Table B-12b. Employed doctoral scientists and engineers by 
field, sex, and selected primary work activity: 1973 and 
1983-Continued 
Primary work activity 
Field and sex Other 
1973 1983 
Social scientists 1,800 6,800 
Men 1,600 5,600 
Women 200 1,160 
Economists 600 1,600 
Men 600 1,500 
Women 100 100 
Sociologists/Anthropologi sts 300 1,100 
Men 200 800 
Women (1) 300 
Other social scientists 900 4,100 
Men 800 3,300 
Women 100 800 
Total engineers 2,500 6,500 
Men 2,500 6,300 
Women (1) 200 
Aeronautical/astronautical 100 300 
Men 100 300 
Wemen (1) (1) 
Chemical 500 1,000 
Men 500 1,000 
wamen (1) (1) 
Civil 300 700 
Men 300 700 
Women (1) (1) 
Electrical/electronics 400 1,100 
Men 400 1,100 
Women (1) (1) 
Mechanical 100 600 
Men 100 600 
Women (1) (1) 
See footnotes at end of table. 


129 


REST COPY AVAILABLE 


130 


Table B-12b. Employed doctoral scientists and engineers by 
field, sex, and selected primary work activity: 


1983-Continued 


1973 and 


Primary work activity 


Fieid and sex Other 
1973 1983 

Nuclear 200 400 

Men 200 400 

Women (1) (1) 
Other engineers 1,000 2,500 

Men 1,000 2,400 

Women (1) 100 

(1) Too few cases to estimate. 

NOTE: Detail may not add to total because of rounding 


SOURCE: National Science Foundation. 
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Table B-13. Employed scientists and engineers by primary activity and type of employer: 1976 and 1°83 
Total Business/industry Educational Federal Government 
institutions 
Primary work activity 
1976 1983 1976 1983 1976 1983 1976 1983 
Total 2,331,200 3,465,900 1,456,500 2,330,200 287,700 415,500 219,260 306,100 
Research and development 655,500 1,066,000 451,700 764,600 59,500 114,200 73,200 107,500 
Basic research 69,500 113,800 8,500 16,100 36,100 67,000 12,800 17,000 
Applied research 147,700 233,900 77,000 117,100 17,000 39,000 29,600 45,900 
Development 438,400 718,300 366,100 631,400 6,400 8,200 30,800 44,600 
Management/administration 687,100 886,400 478,900 643,700 38,900 42,000 73,700 97,000 
Of R&D 229,000 288,200 154,800 211,500 12,200 14,000 31,000 38,100 
Other than R&D 467,100 598,300 324,100 432,230 26,700 28,000 42,600 58,900 
Teaching 163,300 236,900 5,200 11,700 151,000 211,400 1,600 2,209 
Production/ 
inspection 253,000 442,300 182,300 343,000 4,900 6,700 26,100 41,500 
Reporting/ 
statistical 
work/computing 107,700 334,700 66,200 237,600 4,300 13,800 18,300 43,300 
Other (1) 464,700 499,500 271,700 329,500 29,100 27,400 26,300 14,700 
(1) Includes no report. 
NOTE: Detail may not add to total because of rounding 
SOURCE: National Science Foundation. 


TIAVUWAY Adt3 1898 


LeL 


TIGWTIVAY AdOS 1838 


ZeL 


Table B-14. Employed doctoral scientists and engineers by primary work activity and type of employer: 1973, 1981, and 


1983 


Primary work activity 


Business/industry 


Educational 


institutions 


1973 1981 1983 1973 1981 1983 
Total 53,400 99,100 113,500 129,300 187,000 196,100 
Research and development 23,800 43,600 46,500 30,700 52,600 54,700 
Basic research 3,500 6,300 6,700 22,500 37,800 39,500 
Applied research 13,200 21,800 23,500 7,600 13,700 13,609 
Development 7,000 15,400 16,300 600 1,000 1,500 
Management/administration 17,700 24,300 25,500 10,700 6,400 20,700 
Of R&D 14,200 18,500 20,100 4,500 4,400 3,000 
Other than R&D 3,500 5,800 5,500 6,200 2,000 17,700 
Teaching 200 500 1,300 78,900 104, 100 105,900 
Other (1) 11,700 30,700 40,100 9,000 24,000 14,890 
Percent Distribution 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
Research and development 44.6 44.0 41.0 23.7 28.1 27.9 
Basic research 6.6 6.4 5.9 17.4% 20.2 20.1 
Applied research 24.7 22.0 20.7 5.9 7.3 6.9 
Development 13.1 15.5 14.4 > 5 .8 
Management/administration 33.1 24.5 22.5 8.3 3.4 10.6 
Of R&D 26.6 18.7 17.7 3.5 2.4 1.5 
Other than R&D 6.6 3.9 4.8 4.8 1.1 9.0 
Teaching .4 § 1.1 61.0 55.7 54.0 
Other (1) 21.9 31.0 35.3 7.0 12.8 7.3 


See footnotes at end of table. 


Table B-14. Employed doctoral scientists and engineers by primary work 
activity and type of employer: 1973, 1981, and 1983-Continued 
Federal government 
Primary work activity 
1973 1981 1983 
Total 18,200 25,100 25,800 
Research and development 10,000 . 13,700 13,900 
Basic research 4,700 6,100 6,400 
Applied research 4,800 6,800 6,500 
Development 500 800 1,000 
Management/administration 5,500 7,500 7,200 
Of R&D 4,500 5,900 5,400 
Other than R&D 1,000 1,700 1,800 
Teaching 200 100 200 
Other (1) 2,400 3,800 4,500 
Percent Distribution 
Total 100.0 100.0 100.0 
Research and development 54.9 54.6 53.9 
Basic research 25.8 24.3 24.8 
Applied research 26.4 27.1 25.2 
Development 2.7 3.2 3.9 
Management/administration 30.2 29.9 27.9 
Of R&D 24.7 23.5 20.9 
Other than R&D 5.5 6.8 7.0 
Teaching 1.1 -4 .8 
Other (1) 13.2 15.1 17.4 


(1) Includes consulting, sales/professional services, other, and no 


report. 
SOURCE: National Science Foundation. 
NOTE: Detail may not add to total because of rounding. 
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Table B-15. Selected employment characteristics of scientists and engineers by field: 1983 
Labor 
force Unemploy- S7E Employ- $7E Under- $7E Under- 
Field partici- ment ment employment utilization 
pation rate rate rate rate 
rate 
Total, all fields 94.9 2.2 88.0 1.9 4.1 
Total scientists 95.1 2.6 81.5 3.6 6.1 
Physical scientists 93.5 2.5 92.6 1.1 3.§ 
Chemists 92.7 2.7 92.2 1.0 3.6 
Physicists/astronomers 94.9 1.9 94.3 1.4 3.3 
Other physical scientists 95.7 2.4 92.0 1.2 3.5 
Mathematical scientists 94.0 2.1 86.3 2.1 4.2 
Mathematicians 93.7 2.2 84.6 2.2 4.3 
Statisticians 95.0 1.9 91.6 1.8 3.7 
Computer specialists 97.7 i. 7 72.3 2.3 3.4 
Environmental scientists 94.1 2.8 94.9 1.7 4.5 
Earth scientists 94.2 2.7 94.9 1.8 4.5 
Oceanographers 97.3 8.7 90.6 -2 8.9 
Atmospheric scientists 92.9 1.7 95.8 1.4 3.0 
Life scientists 94.5 2.5 88.4 3.8 6.2 
Biological scientists 94.4 2.5 89.8 4.2 6.7 
Agricultural scientists 94.5 2.9 84.4 3.7 6.5 
Medical scientists 95.6 1.0 87.0 -4 1.4 
Psychologists 95.6 3.2 76.2 6.2 9.1 
Social scientists 94.5 4.9 70.1 7.0 11.5 
Economists 94.6 4.2 72.8 4.0 8.1 
Sociologists/anthropologists 95.1 4.7 65.8 12.5 16.6 
Other social scientists 93.9 6.0 69.5 7.0 12.6 


Se¢ footnotes at end of table. 


Table B-15. Selected employment characteristics of scientists and engineers by field: 1983-Continued 


Labor 
force Unemploy- S7E Employ- S/E Under- S7E Uncer- 
Field partici- ment ment employment utilization 
pation rate rate rate rate 
rate 
Total engineers 94.8 1.9 93.1 0.6 2.5 
Aeronautical/astronautical 94.5 1.8 95.5 .4 2.2 
Chemical 92.9 2.9 93.8 9 3.8 
Civil 94.9 1.9 94.4 ef 2.6 
Electrical/electronics 95.9 1.2 94.5 .4 1.7 
Industrial 94.2 2.5 88.8 1.1 3.5 
Materials 93.5 2.6 92.2 me i 
Mechanical 94.0 2.1 93.4 5 2.5 
Mining 92.5 2.7 88.3 1.4 4.1 
Nuclear 97.4% 2.4 96.9 > 2.8 
Petroleum 96.5 Fe 90.5 .0 1.4 
Other engineers 95.0 2.0 91.1 .6 2.6 
NOTE: Detail may not add to total because of rounding. 


SOURCE: National Science Foundation. 
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Table B-16. Selected employment characteristics of doctoral scientists and engineers: 1983 


Labor force Unemployment S7E Employment 
Field participation rate rate 
rate 

Total, all fields 94.4 1.0 88.6 
Total scientists 93.9 1.1 88.1 
Physical scientists 93.1 PF 88.1 
Chemists 92.0 1.4 89.4 
Physicists/Astronomers 95.3 -9 85.7 
Mathematical scientists 95.0 .6 87.2 
Mathematicans 94.6 .7 86.2 
Statisticians 96.7 .0 92.1 
Computer specialists 98.9 (1) 98.6 
Environmental scientists 96.7 .6 95.0 
Earth scientists 96.3 5 94.7 
Oceanographers 98.2 1.4 97.1 
Atmospheric scientists 97.6 5 95.4 
Life scientists 92.7 1.3 92.6 
Biological scientists 92.2 1.7 91.5 
Agricultural scientists 91.7 1.0 92.4 
Medical scientists 94.7 5 95.2 
Psychologists 94.9 1.1 89.4 
Social scientists 94.1 1.4 "76.4 
Economists 94.1 .5 79.0 
Sociologists/Anthropologists 92.1 2.5 78.7 
Other social scientists 95.0 .8 73.5 


See footnotes at end of table. 
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Table B-16. Selected employment characteristics of doctoral scientists and engineers: 1983-Continued 


Labor force Unemployment S7E Employment 
Field participation rate rate 
rate 
Total engineers 96.9 0.4 91.3 
Aeronautical/astronautical 99.0 .1 91.1 
Chemical 92.7 2.3 86.6 
Civil \ 96.6 (1) 93.7 
Electrical/Zelectronics 97.3 s 90.1 
Materials 97.7 .0 94.4 
Mechanical 96.3 8 90.3 
Nuclear 100.0 .1 96.0 
Systems design 98.2 (1) 93.0 
Other engineers 97.3 -2 91.3 
(1) Too few cases to estimate. 
NOTE: Detail may not add to total because of rounding 


SOURCE: National Science Foundation. 
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Table B-17. Average annual salaries of scientists and engineers by field and sex/race/ethnic group: 1982 


| 
Field Total Men Women | White Black Asian Native Hispanic 
| American 
Total, all fields $34,000 $35,000 $26,300 $34, 100 $29,900 $34,200 $34,000 $31,400 
Total scientists 31,700 33,400 25,800 31,800 28,500 32,400 32,600 27,600 
Physical scientists 34,700 35,500 26,900 34,900 30,100 32,500 42,500 33,600 
Chemists 33,600 34,600 25,500 33,900 29,500 30,400 42,300 29,800 
Physicists/astronomers 37,900 38,100 32,600 37,900 34,600 40,500 43,500 40,500 
Other physical scientists 35,000 35,700 26,300 34,900 33,400 37,100 42,100 39,800 
Mathematical scientists 34,800 37,500 29,100 35,000 31,600 34,500 31,200 25,400 
Mathematicians 35,400 37,700 29,500 35,600 31,800 36,200 31,200 30,000 
Statisticians 32,800 36,700 28, 100 33,000 30,900 28,600 (1) 17,200 
Computer specialists 32,200 33,500 28,800 32,300 31,100 32,000 33,000 30,600 
Environmental scientists 36,800 38,000 29,900 26,700 30,760 37,200 46,600 38,500 
Earth scientists 37,600 39,000 30,300 37,500 31,200 38,100 42,2690 39,800 
Oceanogrephers 34,600 36,500 22,300 33,400 28,200 30,000 56,408 22,400 
Atmospheric scientists 32,7C0 33,100 28,500 32,600 29,400 33,600 (1) 31,400 
Life scientists 28,990 30,400 22,500 29,000 27,700 28,100 30,800 25,600 
Biological scientists 28,200 29,500 22,500 28,300 28,000 27,400 25,800 24,100 
Agricultural scientists 27,500 28,800 17,900 27,400 26,300 28,100 35,700 27,600 
Medical scientists 38,900 42,600 28,200 39,300 27,100 32,000 34,500 30,700 
Psychologists 28,800 31,700 23,900 29,000 25,900 28,400 23,300 20,400 
Social scientists 30,600 33,000 24,300 30,700 26,400 34,300 29,000 24,10C 
Economists 34,700 35,900 29,600 34,700 31,100 37,200 28,700 31,000 
Sociologists’anthropologists 24,900 27,000 21,606 24,900 23,800 26,700 28,500 18,100 
Other social scientists 29,200 32,100 22,700 29,500 26,700 29,000 32,000 25,900 


See footnotes at end of table. 
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Field Total Men Women White Black Asian Native Hispanic 
American 

Total engineers $35,800 $36,000 $29,000 $35,900 $31,700 $35,100 $35,000 $33,700 
Aeronautical/astronautical 38,500 38,900 27,800 38,700 33,400 36,900 28,300 34,000 
Chemical 39,200 39,700 31,100 39,700 30,900 35,400 26,300 33,900 
Civil 33,500 33,700 26,100 33,600 30,800 33,700 35,500 30,500 
Electrical’electronics 36,400 36,500 29,800 36,500 33,200 36,200 35,700 35,600 
Industrial 32,700 33,000 26,900 32,900 27,900 31,600 33,200 32,100 
Materials 36,900 37,300 28,600 37,200 32,000 32,400 41,000 31,600 
Mechanical 36,300 36,400 29,300 36,400 32,400 35,400 38,000 35,800 
Mining 37,500 38,000 24,900 37,800 25,509 33,600 28,000 27,900 
Nuclear 38,400 38,600 30,200 38,600 36,100 34,709 (1) 31,800 
Petroleum 44,600 45,200 35,300 44,800 34,600 46,300 32,800 40,800 
Other engineers 34,600 34,900 29,100 34,700 31,000 35,100 33,600 33,000 


(1) 
NOTE: 


SOURCE: 


Too few cases to estimate. 


Detail may not add to total 


National Science Foundation. 


because of rounding. 
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Table B-18. Average annual salaries of doctoral scientists and engineers by field and sex/race/ethnic group: 1983 
Field Total Men Women White Black Asian Native 
American 
Total, all fields $39,200 $40,500 $30,900 $39,300 $36,300 $39,300 $36,100 
Total scientists 37,900 39,200 30,700 38,000 35,700 36,700 35,000 
Physical scientists 41,400 42,000 32,800 41,700 38,700 39,390 32,900 
Chemists 41,000 41,800 32,300 41,300 38,100 38,600 32,300 
Physicists/Astronomers 42,200 42,400 35,200 42,300 39,900 40,500 33,990 
Mathematical scientists 37,500 38,000 32,000 37,600 34,900 36,700 27,500 
Mathematicans 37,200 37,700 31,300 37,200 34,900 37,700 23,200 
Statisticians 38,900 39,500 34,400 39,600 35,5060 34,500 31,800 
Computer specialists 40,000 40,700 33,800 40,100 40,400 39,400 58,300 
Environmental scientists 40,800 41,200 32,600 40,600 33,700 43,600 38,600 
Earth scientists 41,500 41,900 33,700 41,300 34,400 45,500 37,800 
Oceanographers 36,500 37,200 29,600 36,500 (1) 37,000 (1) 
Atmospheric scientists 40,300 40,700 30,900 40,906 28,000 34,200 42,000 
Life scientists 36,400 38,000 29,300 36,700 36,000 33,800 33,700 
Biological scientists 34,900 36,500 28,200 35,100 33,600 32,700 30,6900 
Agricultural scientists 38,100 38,5006 28,800 38,400 33,100 33,800 37,800 
Medical scientists 39,400 41,700 31,700 39,600 39,900 37,200 26,500 
Psychologists 35,600 37,500 30,700 35,600 33,600 33,500 37,500 
Social scientists 37,000 38,100 31,500 37,000 35,400 36,400 35,000 
Economists 42,000 42,500 36,500 42,100 37,600 41,500 42,209 
Sociologists/Anthropologists 33,100 34,500 29,500 33,300 31,200 32,000 27,500 
Other social scientists 36,000 36,900 31,600 36,200 36,600 32,700 23,500 


See footnotes at end of table. 


Table B-18. Average annual salaries of doctoral scientists and engineers by field and sex/race/ethnic group: 


1983-Continued 


Field Total Men Women White Black Asian Native 

American 

Total engineers $46,100 $46,200 $38,200 $46,700 $43,200 $43,900 $45,100 
Aeronautical/astronautical 46,000 46,100 41,500 47,100 46,900 39,500 63,800 
Chemical 48,300 48,400 38,400 49,800 42,200 43,900 33,000 
Electrical/electronics 47,700 47,900 38,500 47,700 38,400 48,490 (1) 
Materials 45,900 46,000 39,200 47,200 48,800 40,800 36,800 
Mechanical 44,900 45,000 37,500 45,500 42,200 43,100 (1) 
Nuclear 47,900 48,000 41,400 48,600 39,700 44,000 (1) 
Systems design 47,500 47,700 41,600 47,9309 43,600 46,000 54,700 
Other engineers 44,800 45,000 36,100 45,100 47,600 42,800 51,000 


See footnotes at 
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Table B-18. Average annual salaries of 
doctoral scientists and engineers by field 
and sex/race/ethnic group: 1983-Continued 
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Field Hispanic 

Total, all fields $37,700 
Total scientists 37,100 
Physical scientists 40,900 
Chemists 40,300 
Physicists/Astronomers 42,600 
Mathematical scientists 40,300 
Mathematicans 40,300 
Statisticians 36,000 
Computer specialists 36,800 
Environmental scientists 40,000 
Earth scientists 41,500 
Oceanographers 32,200 
Atmospheric scientists 37,300 
Life scientists 33,000 
Biological scientists 33,300 
Agricultural scientists 31,400 
Medical scientists 34,200 
Psychologists 36,800 
Social scientists 37,800 
Economists 38,700 
Sociologists/Anthropologists 33,100 
Other social scientists 39,300 


See footnotes at end of table. 


Table B-18. Average annual salaries of 
doctoral scientists and engineers by field 
and sex/race/ethnic group: 1983-Continued 


Field . Hispanic 

Total engineers $40,700 
Aeronautical/astronautical 59,300 
Chemical 41,300 
Civil 37,300 
Electrical/electronics 36,500 
Materials 39,300 
Mechanical 36,600 
Nuclear 54,000 
Systems design 52,000 
Other engineers 37,300 


(1) Too few cases to estimate. 


NOTE: Detail may not add to total 
because of rounding 
SOURCE: National Science Foundation. 
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TABLE B-19 


HIGH TECHNOLOGY RECRUITMENT INDEX (HTRI): 


1970-1983 

Year (1961=100) | Index 
1970 ae -- -- -60°- ; 
1971 43 
1972 63 
1973 97 
1974 101 
1975 68 
1976 88 
1977 115 
1978 " 139 
9179 144 
1980 | 138 
19381 — | 135 
1982 | 104 
i983 | 102 


SOURCE: Deutsch, Shea, and Evans, “High Technology Recruit- 
ment Index Year End Review and Forecast,” (New 
York, 1983). ) 
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TABLE B-20 


AVERAGE MONTHLY SALARY OFFERS TO BACHELOR'S DEGREE 
CANDIDATES IN SELECTED FIELDS: 
1976/1977 - 1982/1983 


Curriculum 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 
Business $ 927 $ 993 $1, 102 $1,218 $1,356 $1,477 $1, 486 
Humanities 810 871 985 1,074 1,204 1,283 1,380 
Social sciences 865 930 1,020 1,131 1,246 1,391 1,432 
Engi neering: 
Chemical 1,389 1,513 1,642 1,801 2,030 2,256 2,22 
Civil 1, 185 1,288 1,402 1,554 1,775 1,925 1,869 - 
Electrical 1,245 1,367 1,520 1,690 1,882 2,064 2,13 
Mechanical 1, 286 1,404 1,536 1,703 1, 908 2,098 2,096 
Petroieum 1,512 1,653 1,793 1,987 2,221 2,53 2,568 
Agricultural sciences (24 965 1,046 1, 192 1,27 1,391 1,375 
Biological scl ences 682 1,036 1,017 1,159 1,268 1,375 1,419 
Chemistry 1,102 1, 191 1,332 1,459 1,637 1,751 1,712 
Canputer sciences 1,123 1,266 1,401 1,558 1,726 1,908 1,941 
Mathemat Ics 1,073 1, 185 1,324 1,475 1,624 1,777 1,799 


SOURCE: College Placement Counci! 
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TABLE 8-2! 


AVCRAGE NUMBER OF MONTHLY SALARY OFFERS TO BACHELOR'S DEGREE 
CANDIDATES IN SELECTED FIELDS: 
1976/ 1977 - 1982/1985 


Curr !culum 1976/77 1977/78 1978/79 1979/80 1980/ 8! 1981/82 1982/83 
Bus !ness 3,649 4,565 4,796 4,805 4,376 4,175 3,272 
Human! t!es 1,018 1,010 658 56! 675 65! 745 
Social sclences 1,275 2,008 1,947 1,783 1,629 1,517 1, 387 
Eng! neer! ng: 
Chem'cal 4,026 5,295 6,310 7,029 7,42 5,986 1,156 
Civil 2, 178 3,529 4,424 4, 18! 4,416 2,326 892 
Electrical 6, 106 8, 599 10,742 11,120 10,768 9,976 8,285 
Mechan cal 5,446 8, 082 10,030 10,637 10,673 7,338 3,883 
Petroleum 506 665 717 762 1,445 1,090 307 
Agricultural sciences 652 657 257 55! 490 469 Z7 
Blolog!cal scl ences 2% 315 244 222 215 169 149 
Chem! stry 331 340 379 427 409 262 147 
Computer sc! ences 1,323 1,805 2,268 2, 569 2,876 3,227 2,572 
Mathemat !cs 554 679 756 823 729 708 517 


SOURCE: College Placement Counc!! 
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TABLE B-22 


NUMBER OF MATHEMATICS AND SCIENCE COURSES ATTEMPTED BY 
1980 HIGH SCHOOL SOPHOMORES WHO GRADUATED IN 1982 
BY CURRICULUM 


(percent) 


Number of Courses Attempted 


Cur riculum 0 l 2 3 4 5+ 
Mathematics 
Total 0.4 Ve9 22.3 28 .0 28 .6 12.8 
General 0.5 10.9 30.2 31.3 19.7 7.4 
Academic 0.1 Zoek 11.0 27.1 41.2 18.5 
Vocational 0.9 15.1 34.9 27.2 14.7 7.1 
Science 
Total 2.0 18.8 33.7 24.4 14.8 6.3 
General 2.5 24.5 40.1 20.5 9.4 2.9 
Academic 0.6 10.1 26.2 30.5 22.8 9.8 
Vocational 4.0 28.7 41.4 17.2 5.7 3.1 


SOURCE: National Center for Education Statistics, Department of Education. 
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TABLE B-23 


MATHEMATICS AND SCIENCE COURSES ATTEMPTED BY 
1980 HIGH SCHOOL SOPHOMORES WHO GRADUATED IN 1982 
BY CURRICULUM 


(percent) 
' 
Algebra Algebra Trigo- Cal- 
Curriculum I II Geometry nometry Analysis culus 
Mathematics 
Total 67.7 34.3 54.2 22.9 8.9 6.9 
General 64.1 22.1 38.1 11.1 2.5 0.9 
Academic 76.4 50.7 77.3 37.9 6.3 13.4 
Vocational 56.3 16.5 28.3 7.0 1.3 0.7 
Physical Advanced Chemistry 
Cur riculum science Biology Biology Chemistry Physics II 
Science 
Total 2.0 18.8 33.7 24.4 14.8 6.3 
General 2.5 24.5 40.1 20.5 9.4 2.9 
Academic 0.6 10.1 26.2 30.5 22.8 9.8 
Vocational 4.0 28.7 41.4 17.2 5.7 3.1 


SOURCE: National Center for Education Statistics, Department of Education. 
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TABLE B-24 


CHANGES IN MEAN PERFORMANCE ON MATHEMATICS AND 


SCIENCE ASSESSMENTS BY AGE LEVEL 


( percent ) 
9 year old 13 year old 17 year old 
Mathematics! 
Total Score 56.4 60.5 60.2 
Change +1.0 +3.97 -0.2 
Know ledge 68.3 73.8 74.9 
Change +104 +4.57 +0.2 
Skills 50.6 57.6 60.0 
Change +0.8 +4.0° +). 3 
Understanding 41.2 60.5 61.5 
Change ~0.4 +3.9° ~0.3 
Applications 39.6 45.6 42.4 
Change 40.5 +2.22 -1.1 
Science” 
Inquiry 52.6 58.0 69.6 
Change -1.0 -0.6 -2.6° 
Science-Technology 
Society 59.9 57.4 67.0 
Change +2.8° +0.6 -0.5 
At titude 66.4 50.1 47.7 
Change ~0.6 -2.6° +0.9 
Content (4) 52.4 59.7 
Change -0.4 -2.0° 


IThe mathematics assessments were administered in 1978 and 1982 to all age 


Zroupse 


The science assessments were administered in 1977 and 1982 to 9 and 17 


year olds and in 1976 and 1981 to 13 year olds. 


change is significant at the 0.05 level. 


44 content component was not administered at the 9 year old level. 


SOURCE: National Assessment for Educational Progress. 
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TABLE B-25 


SCHOLASTIC APTITUDE TEST (SAT) SCORE AVERAGES FOR 
COLLEGE-BOUND SENIORS BY SEX: 


1973-1983 
Verbal Mathematics 
Year Total Male Female Total Male Female 
1973 445 446 443 481 502 460 
1974 444 447 442 480 501 459 
1975 434 437 431 472 495 449 
1976 431 433 430 472 497 446 
1977 429 431 427 470 497 445 
1978 429 433 425 468 494 444 
1979 427 431 423 467 493 443 
1980 424 428 420 466 491 443 
1981 424 430 418 466 492 443 
1982 426 431 421 467 493 443 
1983 425 430 420 468 493 445 


SOURCE: Admissions Testing Program of the College Entrance Examination 
Board. 


BEST COPY AVAILABLE _ 


TABLE B-26 


SCORES FOR COLLEGE-BOUND SENIORS ON ACHIEVEMENT 
TESTS IN MATHEMATICS AND SCIENCE: 


1981-1983 
1981 1982 1983 
Mathematics Level I 539 545 543 
SAT-M 550 552 556 
Mathematics Level II 654 661 655 
SAT-M 643 646 649 
Chemistry 571 575 569 
SAT-M 615 619 624 
Biology 546 548 544 
SAT-M 561 564 570 
Physics 595 592 595 
SAT-M 638 642 647 


SOURCE: Admissions Testing Program of the College Entrance Examination 
Board. 
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TABLE B-27 


INTENDED AREA OF UNDERGRADUATE MAJOR FOR COLLEGE-BOUND 
SENIORS BY FIELD AND SAT MATHEMATICS SCORE: 


1981-1983 
1981 1982 1983 
SAT-M SAT-M SAT-M 
Percent Score Percent Score Percent Score 
Total 100.0 466 100.0 467 100.0 468 
S/E 36.1 -- 38.4 -- 40.3 -- 
Biological 

sciences 3.3 507 3.2 503 3.1 511 

Agriculture 1.5 435 1.3 430 1.2 429 
Computer 

science 5.6 496 7.7 490 10.1 483 

Engineering 11.8 541 12.6 546 12.5 544 

Mathematics lel 584 1.1 573 1.1 580 
Physical 

sciences 2.0 565 1.9 561 1.8 565 

Social sciences 7.4 473 7.2 477 7.2 474 

Psychology 3.4 444 3.4 439 3.3 443 

Non-S/E 63.9 -- 61.6 == 59.7 -- 

Health 14.4 467 14.2 464 14.7 460 

Business 18.5 442 18.7 440 18.5 438 

Education 5.7 415 5.0 413 4.5 411 

Other 25.3 -- 23.7 -- 22.0 -- 


SOURCE: Admissions Testing Program of the College Entrance Examination 
Board. 
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TABLE B-28 


GRADUATE RECORD EXAMINATION (GRE) SCORES 
BY UNDERGRADUATE MAJOR: 


1979-1983 
1979 1980 1981 1982 1983 

All test-takers 

V 488 487 485 482 486 

Q 514 516 520 525 535 

A 503 508 511 508 516 
All S/E test-takers 

V 495 493 490 486 491 

Q 543 547 551 556 567 

A 517 522 524 521 531 
Physical science 

V 519 509 509 501 508 

Q 630 627 628 625 028 

A 557 553 556 551 558 
Mathematical science 

V 505 497 493 485 492 

Q 665 661 658 656 659 

A 567 566 564 570 578 
Engineering 

V 468 456 449 447 463 

Q 654 657 656 657 666 

A 526 522 520 529 542 
Biological science 

V 492 511 509 508 509 

Q 555 563 566 567 574 

A 521 545 545 542 549 
Behavioral science 

V 507 504 502 498 503 

Q 500 499 502 504 510 

A 511 514 518 507 515 
Social science 

V 454 451 451 448 450 

Q 474 475 476 476 479 

A 471 474 476 477 482 


SOURCE: Educational Testing Service. 
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TABLE 6-29 


BACHELOR'S AND F IRST-PROFESSIONAL DEGREES 
AWARDED BY FIELD: 


196 0- 1982 
Science and engineering fields All 

All Physical , Engin- Mathematical Life Social 3 other , 
Year fields Total sc i ences eering sc fences sc fences sc fences fields 
1960 394 ,889 120,937 16,057 37 ,808 11,437 24,141 31,494 273,952 
1961 401,784 121,660 15,500 35 ,866 13,127 23,900 33,267 280,124 
1962 420,485 127,469 15,894 34,735 14,610 25,200 37,030 293,016 
1963 450 ,592 135,964 16,276 33,458 16,128 27,801 42,508 314,628 
1964 502,104 153,361 17,527 35,226 18,677 31,611 50,320 348,743 
1965 538, 930 164 , 936 17,916 36,795 19 ,668 34,842 55,715 373,994 
1966 555,615 173,471 17,186 35,815 20,182 36,964 63,424 382,142 
1967 594 ,862 187,849 17,794 36, 188 21,5350 39,408 72,929 407,013 
1968 671,591 212,174 19,442 37,614 24,084 43,260 87,774 459,417 
1969 769 ,683 244,519 21,591 41,553 28 , 265 48,715 104, 99 525, 164 
1970 833,322 264,122 21,551 44,772 2,109 52,129 116,561 569,200 
1971 884 , 386 271, 176 21,549 45,387 27,306 51,461 125,473 613,210 
1972 937,884 21,22 20,887 46,003 27,250 51,484 133,604 656,656 
1973 980,707 295,391 20 ,809 46,989 27,528 59,486 140,579 685,316 
1974 1,008 ,654 305,062 21,287 43,530 26,570 68,226 145,449 703,592 
1975 987,922 294 , 920 20,896 40,065 23,385 72,710 137,864 693,002 
1976 997,504 292,174 21,559 9,114 21,749 77,301 132,451 705,330 
1977 993 ,008 28 ,545 22,618 41,581 20,729 78,472 125,143 704,465 
1978 997,165 288,167 23,175 47,411 19,925 77,138 120,518 708 ,998 
1979 1,000 ,562 288 ,625 23,3635 53,720 20,670 75,085 115,787 711,937 
1980 1,010,777 291,985 23,661 59,240 22,686 71,617 114,779 718,794 
1981 1,019,237 294 ,867 24,175 64,068 26,406 68,086 112,132 724,370 
1982 1,036,594 302,118 24,372 67,791 32,189 65,041 112,775 734,479 

As a percent of fields 

1960 100 31 4 10 3 6 8 69 
1961 100 30 “ 9 3 6 8 70 
1962 100 30 Q 8 4 6 9 70 
1963 100 30 4 7 4 6 9 70 
1964 100 31 4 7 oa 6 10 69 
1965 100 31 3 7 < 7 10 69 
1966 100 31 5 6 4 7 1 69 
1967 100 32 3 6 S 7 12 68 
1968 100 32 3 6 4 6 13 68 
1969 100 32 3 5 4 6 14 68 
1970 100 32 3 5 A 6 14 68 
1971 100 31 2 5 3 6 14 69 
1972 100 30 2 5 b) 6 14 70 
1973 100 30 2 5 3 6 14 70 
1974 100 30 2 4 3 7 14 70 
1975 100 30 2 “ 2 7 14 71 
1976 100 2 2 a z 8 13 71 
1977 100 2 2 a 2 8 13 71 
1978 100 2 2 5 2 8 12 7 
1979 100 2 2 5 2 8 12 71 
1980 100 ya] 2 6 2 7 1 71 
1981 100 2 2 6 3 7 1 71 
1982 100 2 2 7 3 6 1 71 


Including environmental sciences, 


Including statistics and computer specialties, 

sexe luding history and including psychology, 

‘including tirst-professtonal degrees such as M.D., 0.D.S., 0.V.M., and J.D, degrees, 
NOTE: Percents may not add to 100 because of rounding, 


SOURCES: National Center for Education Statistics, Department of Education; and National Sclence 
Foundation, 
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TABLE B-30 


MASTER'S DEGREES AWARDED BY FIELD: 
1960-1982 


Sclence and eng!neer!ng flelds 


All 
All Physical, Engin- Mathematical Life Social 5 other 
Year flelds Total sc! ences eer! ng sc! ences sc! ences sc! ences tleids 
1960 74,497 20,012 3,387 7,159 1,765 3,75! 3,950 54,485 
1961 78, 269 22,786 3,799 8,178 2,238 4,085 4, 486 55,483 
1962 84,889 25, 146 3,929 8,909 2,680 4,672 4,956 59, 743 
1963 91,418 27,367 4,132 9,655 3, 323 4,718 5,559 64,051 
1964 101,122 30,271 4,567 10,827 3,603 5,357 5,917 70,85! 
1965 112, 195 33,835 4,918 12,056 4,294 5,978 6, 589 78, 360 
1966 140, 772 38,085 4,992 13,678 5,610 6,666 7,737 102,689 
1967 157,892 41,800 5,412 13,885 5, 733 7,465 9, 305 116,092 
1968 177, 150 45,425 5,508 15, 188 6,081 8,315 10,333 131,725 
1969 194,414 48,425 5,911 15,243 6,735 8,809 11,727 145,989 
1970 209, 387 49,318 5,948 15,597 7,107 8,590 12,076 160, 069 
1971 231, 486 50,624 6, 386 16,347 6,789 8,320 12,782 180,862 
1972 252,774 53, 567 6,307 16,802 7, 186 8,914 14,358 199,207 
1973 264,525 54,234 6,274 16,758 7, 146 9,080 14,976 210, 291 
1974 278,259 54,175 6,087 15,395 7,116 9,605 15,974 224, 084 
1975 293,65! 53,852 5, 850 15,434 6,637 9,618 16, 333 239,799 
1976 313,001 54,747 5,485 16,170 6,466 9,823 16,803 258,254 
1977 318,241 56, 731 5,345 16,839 6,496 10,707 17, 294 261,510 
1978 312,816 56, 237 5,576 17,105 6,421 10,711 16,514 256,579 
1979 302,075 54,456 5,464 16, 193 6, 10! 10,719 15,979 247,619 
1980 299,095 54,391 5,233 16,846 6,515 10,278 15,519 244,704 
1981 296,798 54,811 5,300 17,373 6, 787 9,731 15,620 211,987 
1982 296, 580 57,025 5,526 18,594 7,666 9,824 15,415 238,455 
As a percent of flelds 
1960 100 27 5 10 2 5 5 73 
1961 100 29 5 10 3 5 6 71 
1962 100 30 5 11 3 6 6 70 
1963 100 30 5 1 4 5 6 70 
1964 100 30 5 1 4 5 6 70 
1965 100 30 4 1 4 5 6 70 
1966 100 27 4 10 4 5 6 73 
1967 100 26 3 9 4 5 6 74 
1968 100 26 3 9 3 5 6 74 
1969 100 25 3 8 4 5 6 75 
1970 100 24 3 7 3 4 6 76 
1971 100 22 3 7 3 4 6 78 
1972 100 21 3 7 3 4 6 79 
1973 100 21 2 6 3 3 6 79 
1974 100 19 2 6 3 3 6 81 
1975 100 18 2 5 2 3 6 82 
1976 100 7 2 5 2 3 5 83 
1977 100 18 2 5 2 3 5 82 
1978 100 18 2 5 2 3 5 82 
1979 100 18 2 5 2 4 5 82 
1980 100 18 2 6 2 3 5 82 
1981 100 18 2 6 2 3 5 82 
1982 100 19 2 6 3 3 5 8! 


) 


Including environmental sc! ences. 
including statistics and computer speclaities, 
FExc lud! ng history and Including psychology. 


“including tirst-professlonal degrees such as M.D., 0.0.5., D0.V.M., and J.D. degrees. 


NOTE: Percents may not add to 100 because of rounding. 


SOURCES: Natlonal Center for Education Statistics, Department of Educatlon; and Netlonal Sclence 


Foundation. 
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TABLE B31 
DOCTORAL DEGREES AWARDED BY FIELD: 
1960-1983 
Science and engineering fields | All 

All Phys ical | Engin- Mathemat ical Life Social 3 other 4 
Year fields Total sc iences eering sc i ences sc i ences sc.i ences fields 
1960 9,733 6,265 1,861 794 ZI 1,660 1,657 3,470 
1961 10,413 6,721 1,993 940 332 1,682 1,774 3,692 
1962 11,500 7,438 2,097 1,216 388 1,867 1,870 4,062 
1963 12,72 8,219 2,427 1,357 483 1,976 1,976 4,509 
1964 14,325 9,224 2,527 1,664 588 2,219 2,22 5,101 
1965 16,340 10,476 2,865 2,074 685 2,589 2,313 5,864 
1966 17,949 11,458 3,059 2,501 769 2,711 2,618 6,491 
1967 20,405 12,982 3,503 2,604 830 2,966 3,079 7,421 
1968 22,936 14,448 3,681 2,855 971 3,511 3,430 8,488 
1969 25,743 16,039 3,935 3,265 1,070 3,815 3,954 9,704 
1970 29,498 17,743 4,403 3,434 1,225 4,165 4,516 11,755 
1971 31,867 18, 948 4,501 3,498 1,238 4,556 5, 155 12,919 
1972 33,0453 19,009 4,257 3,503 1,281 4,454 5,514 14,034 
1975 33,755 19,001 4,078 3,364 1,235 4,503 5,823 14,754 
1974 33,047 18,313 3,765 3,147 1,211 4,304 5,886 14,734 
1975 32,951 18,358 3,710 3,002 1,147 4,402 6,097 14,593 
1976 32,946 17 ,864 3,506 2,834 1,003 4,361 6, 160 15,082 
1977 31,718 17,418 3,415 2,643 964 4,266 6,130 14,300 
1978 30,8753 17,048 3,234 2,423 959 4,369 6,065 13,825 
1979 31,255 17,245 3,320 3,490 979 4,501 5,955 13,990 
1980 31,013 17,197 3,149 2,479 $62 4,715 5,892 13,816 
1981 31,342 17,634 3,210 2,528 960 4,786 6, 150 13,708 
1982 31,048 17,614 3,548 2,644 940 4,840 5,842 13,434 
1983 31,190 17,924 3,438 2,780 986 4,747 5,973 13,266 

As a percent of fields 

1960 100 64 19 8 3 17 17 36 
1961 100 65 19 9 3 16 17 35 
1962 100 65 18 11 3 16 16 35 
19635 100 65 19 11 4 16 16 35 
1964 100 64 18 12 4 15 16 36 
1965 100 64 18 13 4 16 14 36 
1966 100 64 17 13 3 15 14 36 
1967 100 64 7 13 4 15 15 36 
1968 100 63 16 12 4 15 15 37 
1969 100 62 15 13 4 15 15 38 
1970 100 60 15 12 4 14 15 40 
1971 100 59 14 1 4 14 16 41 
1972 100 58 13 11 4 13 17 42 
1973 100 56 12 10 ‘4 13 17 44 
1974 100 55 ie 10 a 13 18 45 
1975 100 56 WW 9 3 13 18 44 
1976 100 54 1 9 3 13 19 46 
1977 100 55 1 8 3 13 19 45 
1978 100 55 10 8 3 14 20 45 
1979 100 55 1 8 3 14 19 45 
1980 100 55 10 8 5 15 19 45 
1981 100 56 10 8 b) 15 20 44 
1982 100 57 ie 9 3 16 19 43 
1983 100 57 1 9 3 15 19 43 


Mincluding environmental sciences, 

2 including statistics and computer specialities, 

sxc iuding history and including psychology, 

4 including tirst-professional degrees such as M,D,, 0.0.S5., D.V.M., and J.D, vegrees, 
NOTE: Percents may not add to 100 because of rounding, 


SOURCES: Natfonal Center for Education Statistics, Department of Education; and National Science 
Foundation, 
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TABLE 8-32 


GRADUATE DEGREE ATTAINMENT RATES: 


1971-1983 

Bachelor's Degrees Master's Degrees Bachelor's Degrees Doctorates 

Year Number Year Number RATE Year Number Year Number RATE 
1969 244,159 1971 50,624 20,7 1965 164, 936 19 72 19,009 11,5 
1970 264,122 1972 53,567 20,3— --i$66 173,473 i973 19,001 11,0 
1971 271, 176 1975 54,234 20.0 1967 187,849 1974 18,513 9,7 
1972 261,228 1974 54,175 19.3 1968 212,174 1975 18,558 8.7 
1973 295, 391 1975 53,852 18,2 1969 244,159 1976 17 ,864 7.5 
1974 305,067 1976 54,747 17.9 1970 264,122 1977 17,418 6.6 
1975 294 , 927 1977 56,731 19,2 1971 271, 176 1978 17,048 6.5 
1976 292,174 1978 56,237 19.2 1972 231,22 1979 17,245 6.1 
1977 288 ,5435 1979 54,456 18.9 1973 295, 391 1980 i7, 197 5.8 
1978 288, 167 1980 54,391 18.9 1974 305,062 1981 17,634 15.8 
1979 288 ,625 1981 54,811 19,0 1975 294,920 1982 17,614 6,0 
1980 291,983 1982 57,025 19.5 1976 292,174 1983 17,924 6,1 


SOURCES: National Center for Education Statistics, Department of Education; National Academy 
of Sclences; and National Sclence Foundation, 
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TABLE 8-35 


NUMBER AND PERCENT DISTRIBUTION OF EMPLOYED 1980 SCIENCE 
AND ENGINEE#ING GRADUATES BY FIELD, LEVEL OF DEGREE, 
AND FIELD OF EMPLOYMENT IN 982 


Fleid of Empioyasat ' 


Non- 
Total Phys Ics Other Mathe- Comut- Environ- sclence/ 
Fleid en Chem- and as- phys'!cal matical er spe- mental Ens!- Life Psy- Soc! al eng!- 
of Degree ployed istry tronomy§ sciences. sciences claities sciences neering sciences chology sciences neer!ng 
Total 198,300 4,600 500 300 4, 100 20, 100 3, 200 55,000 17,406 2,600 11,400 79, 100 
Percent 
Chem! stry 6,200 52.2 - - 2.4 1.0 3.1 2.3 1.7 - - 2.0 
Physics/ ; 
astronany 1,800 - 80.0 - - 1.0 3.1 1.1 - - - 0.6 
Other physical 
scl ences 800 2.2 - 66,7 - 0.5 - 0.2 - - - 0.6 
Mathematical 
scl ences 9,700 - - - 38.0 22.4 - 2.2 - o 0.9 2.9 
Computer . 
specialities 10, 100 - - - 4.9 41.8 - 1.1 - - o 1,1 
Environmental 
scl ences 4,200 2.2 - 33.5 - - 81.3 0.9 0.6 - a 0.9 
Engineer! ng 54,600 - - - 24.4 10,4 - 80,4 2.3 - 0.9 8,1 
Life sclences 55,100 43.5 20,0 - 7.3 4.0 9.4 4,0 86.8 - 1.7 17.7 
Psychology 25,500 - - - 2.4 2.0 - 2.2 4.0 88.5 15.8 23.9 
Soc! al 
scl ences 50, 300 - - - 19.5 16.4 3.1 4,7 5.2 7.7 78.9 42,1 
Master's degrees 
Total 31,100 600 30 200 1,300 4,400 1,000 8,600 3,400 1,100 2,200 7,909 
Per cent 
Chem! stry 11,000 66.7 - - - - - 1.2 2.9 ~ - 5.1 
Phys!cs/ 
es trorany 600 - 66.7 - - - - 2.3 o - - 2.5 
Other physical 
sc! ences 300 - - 50,0 - - - - - - a 2.5 
Mathemat !ca! 
scl ences 2,200 - - - 69.2 15.” - 1,2 - - - 5,1 
Computer 
specialities 3,200 - - - . 59,1 - 3.5 e a - 3.8 
Environmental 
scl ences 1,000 ° - - - : 80,0 - - - - 1.3 
Eng! neering 9,600 16.7 - - 23.1 13.6 10,0 87.2 - - - 15.2 
Life sclences 5,200 16,7 - 50,0 - 4.5 - 3.5 91.2 - - 17,7 
Psychol ogy 3,000 ° : - - 4.5 . . - 100.0 - 20,3 
Soc! al 
scl ences 4,800 16,7 - - 7.7 4.5 7 ~ 2.9 ° 100.0 27.8 


‘Does not 'nclude tull-tine graduate students. 


NOTE: Detall may not add to totals because of rounding. 


SOURCE: Netional Sc! ence Foundation 
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TABLE 8-34 


COCUPATIONAL MOBILITY OF 1972 SCIENTISTS AND ENGINEERS 
AS B4PLOYED IN 1978 


1978 occupation 

Com= AdmTnTs- on- 

puter Mathe- Environ- tration/ sclence/ 

1972 occupation Eng!- speclai- matical Phys ical mental Blological Psychol- Soc! al manage- eng!- 
Total neers Ists sclentists scientists sclentists scientist ogists scientists ment neering 
Total, all ftleids 831,000 48,9 6.2 2.2 7.8 2.4 6.4 2.5 2.7 14,1 6.9 
Eng! neers 510,000 77,1 1,1 0,1 0,7 0,1 0,2 0,1 - 15,1 5.5 
Computer specialists 67,000 7.2 64.9 1,1 0.5 0.5 0,1 9.2 0.5 19,7 5.7 
Ma thematic! ans 28, 000 7.8 6.8 58.4 1.3 0.4 0,5 0,1 1,8 12.5 10,5 
Physical sclent!sts 80,000 5.2 1,2 0,3 70.8 1.8 3.0 - 0.! 11,3 6.4 
Environmental sclent!ists 21,000 3.5 0.5 0.2 3.7 78.6 3.1 0,1 0.3 6.8 3.4 
Blological sclent!ists 68,000 1,2 0,1 0,3 3.9 0.9 1,7 0,2 0,7 9,0 12,0 
Psycho log! sts 24,000 0,1 0,1 0.3 0.1 - 0.6 79.6 1.5 7.1 10.6 
Social sclentists 32,000 0.5 0.5 1,3 0.1 0.2 0.7 1.9 62.8 15.35 17,0 


SOURCE: Netlonal Sclence Foundation. 
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OCCUPATIONAL MOBILITY OF 1973 DOCTORAL SCIENTISTS AND ENGINEERS 
AS EMPLOYED IN 1981 


TIGYTIVAY AdOS 1836 


1973 occupation 

Com= Fon- 

puter Mathe- Environ- sclence/ 

1981 occupation Eng!- speclal- matical Physical mentai Life Psychol- Soc! al eng!- 
Total neers Ists sclentists sclentists sclentists sclentists ogists  sclentists neering 

Total, all fleids 77,100 8,300 1,100 5,100 12, 100 5, 300 25,400 9,000 7,700 3, 100 
Eng! neers 9,000 86.2 14,5 3.5 7.1 4,1 0.6 0,1 0.2 Pt 
Computer speclallsts 1,500 2.1 68.6 4,3 1,0 0.5 0.2 0.5 0.8 2.4 
Ma thematic! ans 4,600 1,0 6,0 83.3 0.2 - 5.3 - 0.3 2.8 
Physical sclent!sts 12,000 3.6 1,4 0,7 81.8 2.1 - 0.1 0.1 10,6 
Environmental sclent!sts 5,300 1.6 1,5 0,3 2.4 84.8 1,0 - 0.5 3.5 
Life sclentists 24,800 FF 1,0 2.2 3.8 4.9 90,1 2.5 2.38 16,2 
Psycholog!sts 8,700 0.1 0,2 0.4 - - 0,2 92.2 1.8 4.7 
Soclal sclent!ists 7,100 0.1 ~ 0.7 0,1 1,3 0.5 1.0 85.0 7,1 
Non=-S/E 4,000 3.7 6.9 4.5 3.6 2.2 2.1 3.5 8.6 45.0 


SOURCE: Netlonal Sclence Foundation. 
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No. 


Science Resources Studies Highlights 
R&D Funds 


“7% Real Growth Expected in 1985 

National R&D Expenditures: Defense and 
Economy Major Factors” ............... 85-304 
“Detense and Space Research and 

Development Emphasized in 1985 

I ok pees cece eentanesawneees 84-333 
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